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PEEFACE. 



In presenting this little volume to the 
public, I trust that I am filling a void in our 
chemical literature. I believe there is no 
work in the English language on assaying 
which combines with practical usefulness a 
sufficiently popular character for those read- 
ers who have not made metallurgy, and its 
kindred sciences, objects of their especial 
study. My desire is, to ojffer a book which 
fully treats of all the subiects of assay- 
ing, and whose price wUl yet pl«=e \ 
within the reach of all persons profession- 
ally interested in this important branch of 
knowledge. 

The more compendious works on chemis- 
try, if they allude to assaying at all, give so 
sparing and incidental remarks, that they 
do not throw any light upon it for technical 
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6 PREFACE. 

purposes, as indeed it does not fall within 
their province to do. 

The immense mineral wealth of the 
United States, to which the discoveries in 
California have so largely added, makes this 
art a very desirable acquirement for every 
one engaged in any business connected with 
the metals ; and it would appear indispensa- 
ble to those desirous of deriving the great- 
est advantage from a residence in that 
promising and alluring part of our country. 

Although these pages principally treat of 
the processes by heat, I have thought it 
proper to describe also some wet processes, 
either where they serve as methods to 
rectify the former, or where no others exist; 
as, for instance, is the case with platinum. 
For the coins, I have selected those em- 
ployed at mints, and which are therefore 
generally considered the most serviceable 
for the analysis of those alloys. 

I feel induced here to recommend at least 
a partial study of blowpipe assaying, to 
those who may wish to make use of the 
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instructions given in this treatise. This 
infant branch of chemistry was first created, 
I may say, in Sweden by Cromsted, and 
established more firmly by Gahn and Ber- 
zelius, both his countrymen ; and has of late 
been made by Plattner a method even for 
quantitatively ascertaining the contents of 
most minerals. 

The requisite blowpipe utensils for the 

mere detection of the principal components 
of ores are so few, can so easily be com- 
manded, and may be so readily carried about 
one's person, that, at least for the purpose of 
a prior test, it is very advisable to possess 
some knowledge of their application, which 
can be acquired with great facility. 

I beg to refer those readers who may be 
desirous of pursuing the subject more sci- 
entifically, in particular to two works of 
merit, neither of which is written in our 
language. The one is the Traits des Essais 
par la Voie s^che, by Berthier, Paris, 1834; 
the other is in German, — Instructions on 
Assaying, for Miners and Smelters, by 
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Bodeman, Clausthal, 1845. The last men- 
tioned work has been of much use to me in 
writing this volume. 

I cannot conclude these brief remarks 
without seizing upon the opportunity of 
acknowledging the liberality of a distin- 
guished officer at Freiberg in Saxony, Mr. 
Fritsche, chief assayer of that mining district. 
I have made frequent use of his notes and 
hints, given me while I had the advantage 
of a personal intercourse with him. 

0. M. L. 

Columbia, S. C, 10/A April, 1851. 
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EXPLANATION 



OF 



TECHNICAL AND SCIENTIFIC TERMS USED. 



Alkaline, containing an alkali^ viz. potash^ soda, or am- 
monia. 

Ammoniacaly containing ammonia or hartshorn. 

Assays hi/ Heat, or processes by the sole means of fire. 

Blaxikflux. See Copper Assays. 

Carats fine, a term used in designating the value of gold 
alloys. 

Carbonate, applied to oxides, where carbonic acid is 
united with them. 

Chlorates are combinations of muriatic acid (or table 
salt) with metals, &c. (bases.) 

Chlorides are combinations of chlorine with metals, &o. 

Crucible, See Utensils, &c. 

CupeL See Utensils, &c. 

FliLxes, ingredients added to produce slags. 

Fuming nitric acid, the strongest kind, emitting red 
vapours. 

Galena, a lead ore. 

Hygroscopic water, the moisture bodies attract from the 
atmosphere. 

Muffle. See Utensils, &c. 
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12 EXPLANATION OF TECHNICAL TERMS. 

0m>ath9j heated oil, to warm solutions^ &c. 
Oxidatian, the combining with oxygen (rusting, &c.) 
Peroxide, the oxide containing the greatest amount of 

oxygen. 
Phx)»phate»j combinations of phosphoric acid with metals^ 

earths, (earthy,) &c. 
Precipitation, the production of insoluble compo^tionS| 

&c. in wet processes. 
Protoxide, containing the least amount of oxygen. 
Quartation, See Gold Assays. 
Sand-hath, heated sand, to warm solutions, &c. 
Sulphates, combined with sulphuric acid. 
Stdphurets, combined with sulphur. 
Test-glais, a glass tube closed at one end for chemical 

purposes. 
Water-hath, heated water to warm solutions at 212** 

Fahrenheit. 
Water of crt/stallization, the.water contained in crystals, 

and by evaporating which, they crumble. 
Wet processes are those in which acids and solutions are 

used, and where fire is never directly employed. 
White flux. See Copper Assay. 
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INTRODUCTION. 

Assaying is the science which treats of the 
various methods of ascertaining the amount 
of one or of several ingredients of a chemical 
compound^ such as an ore or alloy, but is 
solely intended for practical purposes. For 
this reason one of its main objects is to be 
able to attain to a very great accuracy with 
the smallest and cheapest means, and in 
the shortest possible time. In this it is con- 
tradistinguished &om inorganic analytical 
chemistry, properly so called. The aim of 
the latter is to ascertain all the different 
composing elements of an inorganic com- 
pound, and also the exact amount of each, 
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14 THB ASSATBB'B GUIDB. 

and for this reason the chemist should never 
be deterred by a great waste of time and 
money^ if an accurate result should require 
extravagant means. As assaying is only an 
aid to technical operations, and these never 
can extract the whole amount of a metal or 
other component part contained in a com- 
position, (be the latter a natural or artificial 
one,) with true chemical precision, it is self- 
evident that much time and labour would 
be unnecessarily lost, if the same attention 
were devoted to it as would be requisite 
in an analysis. This, however, also shows 
that it is utterly inadequate for purely 
scientific ends. 

Assaying was the earliest known branch 
of chemistry, and in fact that one which 
afterward, through the medium of the 
various investigations of alchemy, drew 
attention to theoretical chemistiy, and thus 
founded that science. 

The art of assaying is so ancient, and it 
has so constantly and imperceptibly re- 



INTRODUCTION. 15 

ceived new additions and perfections, that 
its origin is entirely unknown. Agricola 
of Saxony, who lived in the earliest half of 
the sixteenth century, was the first to col- 
lect the facts and write on this subject, 
(G. Agricola de Re Metallica, libr. XII. 
Basil, 1546.) Since then the manifold dis- 
coveries of more enlightened periods have 
vastly enlarged and developed this branch 
of study. 

It is not by any means always necessary 
that the same measures be employed for 
these tests as are used in the separation of 
the single constituent from the rest of the 
compound in large quantities; as, for in- 
stance, in the processes of smelting and 
amalgamation, although, if convenient, it is 
very advisable, as it facilitates the metal- 
lurgist in the detection of the best fluxes 
and admixtures to be added to his peculiar 
ores. 

The assayer should be guided in his 
operations by chemistry, and the study of 



16 THE ABSAYBB'S GUIBB. 

the latter, particularly as far as regards the 
principal and more common substances^ 
should never be omitted. In other respects^ 
all that can be recommended to one who 
desires to perfect himself in assaying, is the 
most scrupulous cleanliness, order, and pre- 
cision as regards his assays and implements, 
and the most unwearying adroitness and 
attention in p^fonn^i n-nipulations 
required by his science. 
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I. 

Description of ihe Implements and TJien^&Us 
used in the ooy/rse of Assays hy Heat. 

Among the articles necessary for an 
assayer's office, of course the first that 
requires a description is the furnace. For 
most purposes the twt/j^' furnace suffices, 
and it is the only one used for gold, silver, 
and copper ores ; but for iron, lead, &c. we 
require another, though much simpler one. 
I shall first describe the muffle furnace, 
(Plate I. figs. 1, 2, and 3.) The character- 
istic part, the one from which this furnace 
derives its name, is the muffle, illustrated 
on the same plate, in figs. 7 and 8. Both 
these diagrams give a perspective view, the 
first a semilateral, the second one from in 
front. They can be procured in most of 
our larger cities, and are manufactured in 
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great quantity in Hessia^ of a very firm and 
fire-proof siliceous clay, the same material 
as that used for the well-known Hessian 
crucibles, (Plate II. fig 5.) The one from 
wh^ch the drawing was taken in Plate L 
measures eight inches across the bottom 
from mouth to back outside, and four 
inches down the back. The holes opening 
upwards towards the interior measure each 
an inch and a half lengthways, but their 
number of course varies according to the 
size of the muffle, which again should 
depend on the quantity of assays expected 
to be performed at once. The back and 
the mouth of the muffle are equal in size. 

The muffle furnace is exhibited from in 
front in fig. 1, in a lateral section in fig. 3, 
and in a transverse perpendicular section in 
fig. 2. A scale, showing the proportionate 
dimensions in English feet, is attached, .to 
facilitate the use of the drawings in build- 
ing a furnace ; for though very small, they 
have been made with much care, and, with 
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the little sketches attached^ are fully capa- 
ble of bemg employed to that effect. As 
will be seen from the first figure, the line 
A B is seven ^et long, while the external 
width of the furnace, C D, is two feet nine 
inches. The furnace consists of three chief 
parts, the chimney, r, in figs. 2 and 3, (which 
need only be 3i feet high if it enters the 
chief chimney of the laboratory, which 
should then measure at least 9 — 12 feet,) 
the part above C D, in fig. 1, containing the 
muffle, and the part below that, the grate, 
ashes box, &c. &c. In fig. 1 we see imme- 
diately below the chimney a representation 
of bricks, (firebricks^ for all in immediate 
contact with the heat should be of this 
kind ; the external ones are common burnt 
bricks.) These, though fastened in tight, 
are placed so that they can be taken out, 
to put in a new muffle, or make other 
repairs when necessary. In this brickwork 
we have two openings, d and a. The 
former is only a small aperture, for insert- 
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ing pieces of sheet iron, upon which to dry 
the cupels. It is, however, not immediately 
necessary, and, if present, is always closed 
with a tight brick when the muffle is in use. 
a is the opening of the muffle, which can be 
closed by a piece of fire-proof brick repre- 
sented in fig. 4, having an iron piece pro- 
truding on the exterior, with a narrow 
opening, into which fits the handle fig. 5, 
which we apply on removing it. To the 
right and a little below the muffle is a 
loose brick, e, to be taken out whenever it 
becomes necessary to remove the fire-proof 
clay bar, o, which holds the muffle, (vid. fig. 
2.) As seen in fig. 3, this bar as well as 
the three others shown in the little sketch 
affixed to fig. 2, and of which the centre 
one is a little the longest, are slightly 
inclined, thus elevating the back of the 
muffle an inch above the front, and giving a 
better circulation of heat, as should be the 
case where stone-coal or cokes are used. 
In burning charcoal it may be horizontal, 
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although .this inclination has another ad- 
vantage, inasmuch as it enables us to 
clean out the muffle easier^ should a cupel 
upset, the contents running forward. The 
thriee fireclay bars, s as, axe loose, while o is 
inlaid on one side, and on the other fastened 
in with a loose piece of brick and an iron 
wedge, which can be removed, as already- 
remarked, through e. On inserting the bars 
and muffle, the parts where they meet, and 
where the former touch the other bricks, 
should be powdered over with bone-ashes, to 
prevent a possible adhesion from the intense 
heat. Small cracks in the muffle should 
be mended with coarsely powdered burnt 
clay. j9, in fig. 2, is the open space left round 
the muffle about an inch and a half wide, 
and into which the opening d in figs. 1 and 
3 leads. Immediately below C D we have 
the door b exhibited in all three figures. 
It is for the introduction of fuel, and is just 
above the grate, x cc, in figs. 2 and 3, which 
consists of six iron bars placed in the same 
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ibclination as the muffle. The door^ fig. 1, 
is of iron, with an inside coating of fire-clay, 
an inch and a quarter thick, kept in place by 
iron rivets, thus protecting the assayer from 
the radiating heat of the iron, which would 
otherwise soon be white-hot. Below the 
grate stretches the chamber 9, in figs. 2 and 
3, both for draught and for the cinders. 
The plane at the bottom of this is inclined 
like the grate and muffle, and has the 
opening c to take out the ashes. To intro- 
duce a regular and sufficient quantity of 
atmospheric air, the channel h has to be 
constructed, which enters q at A, and passing 
under the floor of the laboratory opens 
outside at % fig. 3 : Z is a small piece of 
sheet iron, by pulling out or pushing in 
which, we open or close the passage k at 
pleasure, and accordingly as we require a 
great influx of air or not, for a high or low 
temperature. The little figure annexed to 
fig. 1, shows the construction of the little 
opening and slide in the lower door. It is 
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exactly as with a common iron stove, / 
being the hole, while the slide a (3 can be 
closed over it by means of the handle, or 
removed, as may be desirable for different 
degrees of ventilation. This furnace is of 
the kind proposed by Professor Plattner for 
the Freiberg assay oflBce for the use of stone- 
coal and cokes, and where it has been 
employed to great advantage, as regards 
economy and practicability in general. 

Having thus pretty minutely given a 
description of the muffle furnace, as it can 
best be constructed when not required to be 
movable, I shall proceed to the furnace for 
tests of iron ores, lead ores, &c., also in a 
shape not intended to be moved, as repre- 
sented by a lateral section in fig. 6, Plate I. 
Those parts in immediate contact with the 
heat should be constructed of fire-proof 
bricks, which ought to reach some distance 
up the chimney. The main body of the 
furnace B and A is either square or round, 
and twelve inches in diameter. The back 
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is about three feet nine inches high, while 
the front measures slightly less, as the top 
has a little slant, merely for convenience in 
easier being able to get at the bottom. A 
is the part where the ashes collect, with a 
door at H having one or several openings, 
as is represented in the door ^, in fig. 1, for 
the sake of regulating the ventilation. If 
this furnace is to be used for iron assays, 
in which case a very intense heat is requi- 
site, a similar channel as illustrated in K, 
fig. 3, should be attached, the longer the 

• 

better, and, if possible, opening into some 
cool place, e. g. a cellar, thus creating a 
stronger current of air, and consequently a 
better ventilation. Above A are the bars 
forming the grate F G, which ought to vary 
in distance from one another according as 
we use charcoal or stone-coal and cokes, in 
the former case being closer to one another. 
B is the part in which the crucibles are 
placed, as well as the fuel^ and which has 
one opening for the introduction of the same 
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with the cover E, suspended, when open, 
by a chain, but which is shut when the 
furnace is in use. This cover is commonly 
of iron, covered with fireproof clay. 

C is the channel leading off to the 
chimney D, which may vary in width from 
one half to one quarter the width of B. 
For assays of lead and copper it is not 
necessary to have the chimney very high, 
as no very severe draught is required ; but 
for iron assays it should be about thirty feet. 
In the assay office in Clausthal it measures 
forty-eight feet. In this case, of course, if 
there is ako a muffle furnace on the same 
hearth, it is best to conduct the chimneys 
of |)bth into one large on<3. On placing 
the crucibles in this furnace — ^twelve have 
room in it atonce — a piece of firebrick, K 
in the drawing, is first placed on the grate, 
which, to avoid adhesion of the crucibles, 
may be powdered with bone-ashes. This 
brick is employed to have the crucibles 
more in the focus of heat, by elevating 

3 
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them above the coal around it, and also— • 
clay being a bad conductor — to keep them 
from immediate contact with the cold blast 
The fuel should never be heaped above I, 
the mouth of the channel C, and large coals 
should be placed below, to keep the grate 
fix^m choking. If several crucibles are used 
at once, they ought to stand sufficiently 
apart to admit coals between them, as they 
otherwise might melt partially in the course 
of the process, and form one compact mass. 
On the foregoing pages I have furnished 
descriptions and measurements of fumaoes, 
which, as I have already remarked, though 
easily constructed, are not portable ; and it 
is proper that, before closing this chapter, I 
should devote a few lines to the mention of 
those, which, from their being movable, and 
thus obviating the difficulty and incoi^ 
venience of constructing one, might, in 
many cases, be preferred, although their 
smaller dimensions, as a matter of course^ 
make it more difficult to perform good 
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assays, and impossible to attend to many at 
a time. Among these we have both muSBie 
furnaces, and wind fumaoes such as last 
described. They are made of sheet iron, 
strongly fastened with iron hoops and 
coated inside with fireclay, (see also Chap. 
XVI.) They can generally be procured at 
all larger stores of chemical apparatus. 
Luhme & Co. of Berlin, who have one of 
the largest assortments of such articles in 
Europe, and for comparatively cheap prices, 
furnish a kind which may be used for both 
purposes, for 50 Prussian dollars, about 
$35.00 our money. There is another kind 
of portable furnace with an iron muffle, but 
which can only be applied to silver and 
gold assays, (coin,) which may suffice for 
the wants of many, and which is more 
durable than the others. After having 
thus given a description of the furnaces 
used in the course of the experiments 
elucidated in the following pages, I shall 
venture to call the reader's attention to 
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other instruments used in the assays of ores. 
Among these, probably, the balance will 
appear most conspicuous. There ought to 
be two in use, one very accurate, the other 
less so, for more common purposes, as 
weighing off the ingredients or admixtures^ 
such as pure lead, borax, &c. The other 
one should be made with great care, and 
only used to weigh off the small buttons of 
gold and silver procured. Accurate ana* 
lytical scales are required; and should it 
be more practicable to possess them in a 
small and compact shape, I would propose 
the blowpipe balance suggested by Professor 
Plattner of Freiberg, and made in that 
place by a very careful workman of such 
instruments, Mr. Beschomer, who furnishes 
them for all the students of the mining 
academy there. This balance can be pro- 
cured most simply from Luhme & Co. in 
Berlin,* who are in constant connection 

* J. F. Lahme & Oo.; 51 Eurstrasse, Berlin. 
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with the United States^ and furnish them 
handsomely got up, with an elegant ma* 
hogany box, containing weights of platinum 
down to one-tenth of a milligramme, or 
0.003543402 grs. Troy, for about $16. 
The same firm can also provide common 
balances, from Professor Wackenrode's (of 
Jena) description, for $4 or $5. It would 
be very advisable to have a medium balance 
to employ with the baser metals, marking 
a millicrramme with about twenty-five 
graouJ^, co-ting .bout tl8 o'tU. 
It will be unnecessary to give a drawing of 
these balances, and I believe the short de- 
scription is sufficient to define the accuracy 
and qualities required. I may add, how- 
ever, that it is highly advisable to have 
wires of platinum used everywhere in the 
more exact ones, since then an unequal 
extension or contraction of the silk cords, 
otherwise commonly used, and which neces- 
sarily cause variations, is avoided. 

We must now cast a glance at the 

3* 
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smaller and less costly utensils^ but all 
of which are necessary for the accomplish- 
ment of the operations to be performed as 
directed in the following pages. I allude 
to the crucibles, cupda or cups, and tongs, 
&c., illustrated in Plate II. The former, 
figs. 1, 2, 3, 4 and 5, are all of their natu- 
ral size in the drawings. Figs. 1, 3, and 4, 
should be made from accurate descriptions 
by a potter, of a pure clay, containing as 
little silica mechanically combined as pos- 
sible, since its presence prevents the ves- 
sels from being suflBiciently porous to allow 
the oxidizing metals to enter, which would, 
as will hereafter be seen, become a great 
drawback to the assay. Some hundreds 
must always be kept on hand, for they can 
only be used once, as the lead, almost al- 
ways present, glazes them immediately. 

Fig. 1 represents a cupel used in the 
operation technically termed cupeUation of 
the gold and silver ores : a shows it from 
above, h from the side. The concave innei 
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surface should not be too shallow, thus 
letting the contents ruu over ; nor, on the 
other hand, too deep, in which case too 
small a surface would be exposed to the 
oxidizing power of the heat. The line 
given in h shows the proper inclination 
withm. 

Fig. 2 is a truncated cone, with a very 
slightly concave surface at the wider ex- 
treaty or top. It i« m.de in g«.t part of 
bone-ashes, being among the most porous 
substances that can stand a high tempera- 
ture. I give here a recipe for their pre- 
paration, furnished me by Mr. Fritsche. 
It shows the relative quantity of the ingre- 
dients as used for these cupels at his ofiSice, 
where they are made by the laboratory 
servant in wooden moulds, using a rod, 
shaped like a pestle, to make the hollow 
at the top. The mass consists of 4 parts 
of wood-ashes previously freed of the pot- 
ash by filtration, I part of lime, and 1 part 
of bone-ash. 
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Fig. 8 shows a flat^ shallow crucible, 
made of the same pure clay as that repre- 
sented in fig.^1 : a is the cup as seen £rom 
above, while b gives a lateral view, show- 
ing also the curve of the inner surface. 
This vessel is used in the assay of copper, 
as well as fig. 4. Fig. 3 is termed in Ger- 
man ^'Kvfpfer QarBcherbel^ from the fact 
that with its use the copper assay is 
finished. 

Fig. 4 is a high crucible, as mentioned 
above, used for copper and lead. It is 
made of the same material as the former. 
The reason of its having so great a height 
compared with its width, and otherwise so 
peculiar a form, is to concentrate all the 
heat round about the bottom of the in- 
terior. In some places, in lieu of better, 
the Hessian crucible (fig. 5) is used; but 
No. 4 is much better adapted, from the 
height of the foot-piece, which also protects 
the contents from the cooling influence of 
the iron bars on which they are placed^ 
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and from a too direct contact with the cold 
draught. Some assayers use an extra 
cover for this crucible, a very superfluous 
addition, since the bottoms of the old cru- 
cibles answer admirably as covers to the 
new. As mentioned before, these also are 
useless after once having been employed, 
and before throwing them away it is there- ^ 
fore well first to break off the feet. 

Fig. 5 gives a drawing of a Hessian cru- 
cible, which is used chiefly in the assays of 
iron ores. These are imported into the 
United States, and can be procured in al- 
most every crockery store. Their dimen- 
sions are very different, and so contrived 
that one fits into the next in size, being 
in sets of about a dozen. They are com- 
monly triangular above, and round below^ 
^ shown in the figure; but sometimes they 
are made round above and below, and 
where these can be had, they should be 
preferred. K they cannot be procured, 
similar crucibles of pure clay may be sub- 
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Btituted, and in fact they are Bometimes 
considered preferable. The latter are then 
commonly made with a foot-piece^ some- 
what as in fig. 4, though not quite so 
strongly separated from the main bulk of 
the vessel. These or the Hessian crucibles^ 
as will be seen hereafter^ should be kept 
constantly on hand thickly coated with 
charcoal. They are prepared in this man- 
ner. Charcoal of any oak-wood, except 
red-oak, which contams much oxide of 
iron, is the best on account of its density. 
It should be pulverized with the utmost care, 
since a coarse powder will never furnish a 
consistent mass. To this we carefully add 
water until we procure a tough paste or 
dough, and with this fill the crucible very 
tightly, always ramming down every new 
portion introduced, with a pestle or piec^ 
of wood. When the whole interior is filled 
up, we cut out a hole in the middle with 
a penknife, leaving a margin of about half 
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an inch at least, below and all round. (See 
Assay of Iron Ores.) 

Fig. 6 furnishes a sketch of an imple- 
ment, which, though not immediately ne- 
cessary, will be found extremely useful, 
inasmuch as it tends to keep up order 
and accuracy, great requisites for an able 
assayer. As will be seen from the dif- 
ferent views a and J, it consists simply of 
a piece of sheet-iron, having a wooden 
handle and several semi-circular cavities, 
the number of which may vary according 
to the number of assays expected to be 
performed at once. If a large muffle is 
used in the furnace, it is weU also to have 
this large; and, in fact, I would suggest 
having the number of holes in each row 
equal to the number of cupels, of the sort 
illustrated in fig. 1, that can, without col- 
lision, be placed across the muffle from side 
to side. (See Silver and Gold Ores.) This 
pan, or whatever we may otherwise term 
it, is used to cool the buttons of metal and 
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their surrounding slag after having oxi- 
dized part of the lead, &c.j and separated 
the gangue-rock, as is the case with silver 
and gold (q. v.) The holes should be li 
inch wide and i inch deep. 

Figs. 7 and 8 represent two different 
kinds of tongs. Fig. 7 is only shown in a 
lateral view, since its characteristics are 
thus exhibited, while fig. 8 is sketched 
from above. They are both very necessary 
in the progress of our investigations. The 
first is shaped like common fire-tongs, only 
that the ends, instead of widening into a 
flat circular lobe, are bent downward like 
a poker, thus enabling us to handle the 
crucibles with great care. The second 
tongs has each piece ending in a semi- 
circle, the diameter of which circle, when 
united, should be so that it may exactly 
embrace the lower part of fig. 1. It is 
used to place those cupels into the muffle, 
as we are thereby prevented from touch- 
ing the contents. In using this latter in- 
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strument great caution should be taken not 
to upset the cupels. Let me first remark^ 
that on introducing the cupels into the 
muffle, we always commence with No. 1, 
i. e. first assay on hand, behind on the left. 
It may seem a very superfluous precaution 
to dwell thus long on so simple a manipu- 
lation as the one I am now describing; 
but I know from experience, how many 
failures carelessness in this procedure oc- 
casions to the uninitiated. Let us now 
suppose, that we have the crucible, fig. 1, 
filled with the powdered mineral to be 
tested, and the other additions, such as 
lead or borax. Grasping the cupel firmly 
at the bottom, we lift it up high, so that, 
when pushed into the mouth of the muffle, 
it is a good deal above its floor, and cannot 
knock against it. As soon as it is within 
the muffle, without leaving hold of it, and 
keeping it up high, we hold the side of the 
tongs up against the side of the muffle to 
steady them, then run them along quietly 

4 
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though not too slowly^ for that only causes 
the hand to tremble^ imtil the crucible is 
just above the spot where we intend to 
place it, (when once down it should never 
be moved,) and then slowly lower it, not 
letting go till it stands secure. 

These tongs should be made light 
enough conveniently to handle them with 
one hand. The handles are made of some 
good firm wood, though No. 8 is generally 
held lower down than the handles, and, I 
may add, never so that the end of the 
tongs, the handle, passes under the arm, 
but exactly as the savages hold their darts 
when about to hurl them. It may seem 
awkward at first, and yet I know many 
accidents, as regards the assays, having 
occurred fix)m not attending to it. The 
length of the tongs ought to be about three 
feet. It may be well to supply oneself 
with a third pair, with straight and rather 
pointed ends. 
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11. 

Assay of SUver Ores hy Heed — Oupdlation. 

Silver occurs in nature chiefly in lead 
ores^ (galena,) and native^ as in the Lake 
Superior copper mines, or less commonly 
as chloride of silver, as is the case in the 
extensive mines of Chili. The following 
directions, however, refer equally to the 
assays of all. 

As with all minerals to be investigated 
by these methods, the ore must previously 
be reduced to the finest possible powder, for 
which purpose, where many assays are 
made, a large iron bowl is used as a 
mortar, the pestle having a wooden handle 
attached at right angles to the iron part, 
enabling us thus to employ a^much greater 
force than if it were straight, as commonly 
is the case. The usual shape of a mortar, 
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used in kitchens is not so good, for its 
depth prevents its being cleaned sufficiently 
to insure accuracy. In lieu of the former, 
and when small quantities only are de- 
sired to be pulverized, an agate mortar 
may suffice. Of the ore we weigh off one 
part, — about 3 grammes, equal to 46 grs. 
Troy, (say 50 grs.) is a good standard 
weight, — and mix it with ten parts by 
weight of pure lead, and from one-tenth to 
one-fifth part of borax, in the manner de- 
scribed below. 

The lead is added to extract all impuri- 
ties, such as copper, nickel, &c., and in 
cases where these occur in great abun- 
dance, should be used in the proportions 
even up to fifteen and twenty parts, though 
it is always injurious, and tends to create 
a loss, to add too much. 

To the rules for testing the quality of 
alloys of silver and copper, will be found 
subjoined a table by Erker, to regulate this. 

The lead of commerce contains many im* 



ASSAT OF SILVIER OBBS BT HEAT. 41 

• 

purities, in the shape of other metals, 
which, since silver always is among them, 
is very injurious to our assays, and it is 
therefore necessary to obtain a purer article. 
At silver furnaces lead is produced as an 
extra product, sufficiently pure for our pur- 
poses. That, for instance, thus procured 
from the smelting works at Freiberg in 
Saxony, and used there by the assayers, 
contains, to 6:40000 parts of lead, from 
0.00001 to 0.000015 parts of silver, too 
slight an impurity to affect the result of 
the assay. K so situated as not to be able 
to get it in this manner, the best way is to 
reduce it by a galvanic process from acetate 
of lead. This, the sugar of lead of com- 
merce, we can readily dissolve in luke- 
warm water, after which we should filter 
off the solution, and introduce a rod of 
zinc, by which process all the lead is re- 
duced and collected round that metal. 
After some time remove it, and continue 
in this manner until all the lead is pre- 
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cipitated. It is then to be repeatedly 
washed with care to remove the acid, and 
afterward dried between blotting paper. 
If not in a sufficiently pulverized shape, it 
need only be shaken a little in a towel and 
finally sieved. A spoon containing a given 
amount — ^five parts, equal-to 250 grs., is con- 
ventent-iB used to measure the quantity 
for each assay, thus avoiding the tedium of 
weighing each time, a matter of consider- 
able consequence in an assaying office, 
where frequently hundreds of assays are 
made in a day. 

The vessel into which the mineral, to- 
gether with the lead and borax, is placed, 
to be introduced into the muffle of the fur- 
nace, is represented in fig. 1, Plate II. (See 
the description given a few pages back.) 
We first put one-half of the lead to be 
used in it, and on the top the silver ore, 
mixing the two with great care, not to 
spill the least particle, and afterward 
cover it with the rest of the lead, and 
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sprinkle the borax over the whole. The 
latter is used to facilitate the melting of 
the lead, and to produce a good slag. 
When much tin, zinc, or lime is present 
in the ore, the borax should be increased 
in quantity up to the largest amount before 
mentioned. 

If we desire to test ores containing very 
little silica, and our crucibles are not as 
perfect as we might wish them to be, it is 
very advisable to make use of some quartz 
or glass-powder, to be added immediately, 
or, better still, when the slag is forming, 
and. the process of calcining is thus at an 
end. 

We should, for the sake of economy with 
the fuel, make several assays at once, and 
always five or six of each ore, afterward 
taking the average, and thus regulating 
our own labour. 

"After previously firing the furnace, and 
bringing the muffle to a regular and con- 
stant red-heat, we may introduce the cm- 
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cibles. To quicken the melting of the 
lead, we place some pieces of well-dried 
charcoal, which should always be kept on 
hand, in front of the crucibles. Vapours 
will be observed to be emitted, caused by 
the discharge of volatile substances. The 
door of the muffle, previously closed, 
should be kept perfectly open as soon as 
the operation of calcining or roasting the 
ore has properly commenced, to admit 
fresh air, and prevent the heat fh)m in- 
creasing too much. 

This process generally lasts about twenty 
minutes, after which, by introducing fresh 
coals into the muffle and again closing the 
door, we raise the heat, and continue it 
sufficiently long to let the slags collect and 
flow easily, so as to make a crust round the 
white-hot metal. When not employing a 
sufficiently high temperature, the slag will 
remain thick or tough, and retain the 
metallic alloy of silver and lead in small 
particles disseminated throughout the mass. 
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From the circular portion of argentiferous 
lead, which appears to be in a constant 
rotaiy motion in the centre* of the slag, 
vapours of lead rise incessantly. The time 
that should be occupied by this process of 
melting varies much according to the 
character and quality of the ore, which 
sometimes, though rarely, may even require 
* something more than half an hour. Gene- 
rally much less time is wanted with a good 
fire, and the assayer can always see at what 
time the encircling slag has been properly 
separated from the metal, and even with 
very little practice is enabled to regulate it. 
We now again open the muffle, and by 
oxidizing some more lead during the space 
of ten minutes, cover the metal entirely, 
and after that, once more apply a strong 
heat for a few minutes to make the slags 
flow easy, and then taking out the crucibles, 
pour the whole contents into the different 
hollows of the iron plate, illustrated by fig. 
6, Plate II. This should be done very 
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quickly, for otherwise the lead will not 
collect in one button, but be distributed 
in small particles all over the molten slag 
as above. A little practice will soon accus- 
tom any one to all these operations. 

On cooling, with a stroke or two of the 
hammer we separate the slags from the 
metallic buttons, and with a few more 
easily shape the latter into cubes as regular 
BB possible. 

The crucibles shown in fig. 2, Plate EL 
come into use at this part of the assay. If 
well made and dried, they should be very 
porous, and so friable as to be crushed 
between the fingers with ease. 

In these cupels we expose the metal 
cubes to a moderate red-heat, which we are 
enabled to regulate by inserting cold pieces 
of pottery — old crucibles will be found very 
serviceable — and leaving the furnace open. 
The rising vapours are from the lead, and 
continue imtil that peculiar bright flash of 
light is observed, termed silberblick^ (silver- 
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gleam,) in German mining and smelting 
technology, and from which we know that 
the silver is pure. The utmost attention 
should be paid to this part of the assay, to 
ascertain the moment when this occurs. 
The coolers are then carefully removed, the 
aperture closed, and the most intense heat 
possible kept up for a few moments. To 
do this well is, I may say, the ckef cCceuvre 
of an assayer, and on it depends, in a great 
measure, the accuracy of the assay ; for the 
silver, when pure, requires a much greater 
heat to bring it to the melting point than 
when it contains even a very small admix- 
ture of lead ; and for this reason, if we do 
not instantly elevate the temperature when 
the ceasing of the rainbow colours and the 
bright light of the globule of pure silver 
inform us that all the lead has left, — ^then 
the silver would cool suddenly, and, of 
course, quicker at the surface than in the 
interim or at the bottom, and by this 
subitaneous oontraction cauae a «;^tJ^T^% 
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motion of the yet unconsolidated particles, 
and be productive of great loss to the 
assay. 

There is an old adage current among 
German smelters and assayers, — ^probably 
known to all who may have had the 
advantage of studying this art in that 
country, where it has been brought to such 
perfection, — ^which, since it is many centu- 
ries old, shows how long it has been re- 
garded as the great aim, in this mode of 
testing silver ores, to keep up a moderate 
temperature as long as any lead is left, and 
to apply intense heat as soon as all has de- 
parted. I insert them here : 

" Kiihl getrieben, heisser Blick 
1st des Probierer's Meisterstiick." 

In English it would be: To evaporate 
coolly and to use heat when pure, is the 
masterpiece of an assayer. 

When the buttons of pure silver have 
cooled, we grasp them firmly with a pair 
of pincers, tight enough to compress the 
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sides, thus exposing the bottom more, and 
with a wire brush remove the adhering 
particles of litharge, and dust of the cupel. 
Turning them half round so as to make 
the base a square, we repeat the operation, 
and then weigh, but only when quite cold, 
since otherwise the heat, by increasing 
the bulk, might tend to create a yarik- 
tion. 

The silver produced in this manner, it 
should be remarked, is not perfectly pure, 
chemically speaking, but the slight impu- 

■ 

rities are too insignificant to deserve any 
attention from an assayer, who has nothing 
but technical purposes in view, though 
they might require it from a scientific 
chemist ; and for this latter reason, I have 
thought proper in the third chapter to sug- 
gest a method to ascertain the exact 
amount of silver in this button, should it 
be deemed necessary, though, I must add, 
that such precision can only be required 
at mints, if the investigations are not con- 
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ducted for science' sake, in which case^ the 
wet process would, of course, be preferred 
from the beginning. 

Besides this, small inaccuracies in the 
shape of losses, as has already been re- 
marked, cannot be averted, even though 
the assay be performed with the greatest 
care, as the evaporating, or rather oxid- 
izing lead probably carries off small par- 
ticles of silver, particularly when too much 
heat is used during that process. It is im- 
possible to give any perfect rules how to 
obviate such faults, since so much depends 
on the care and attention paid, as well as 
on the acquired practice and innate prac- 
tical skill of the assayer ; yet, pre-supposing 
all this as perfect, the Parisian mint has 
established a table to regulate their assays, 
which will be found on pages "52 and 53. 
From this it is seen that the different losses 
with different quantities of silver vary con- 
siderably, nor is the loss a per-centage, 
being greatest where the original or true 
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amoont of silver in the ore or alloy is 
seven hunilred. 

This table should always be referred to, 
as it enables us to calculate the true 
amount of silver, and to rectify those un- 
avoidable faults which may be occasioned 
by the lead carrying off portions of the 
silver entirely, or else drawing them along 
with it into the pores of the crucible. 
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IV. 

Qajf^LuMcuiB Prooeesfor asaaying Silver 

AUoys. 



^mSfncdua cpew/ndi is one which, 
its very simplicity and shortness, idmost 
necessarilj insures success, but it is only 
intended for aUojTS, such as coins, uid\)an, 
therefore, if applied to ores, only be used 
to ascertain the real amount of silver in 
the button produced in the last assay, 
which, as already observed, contains a very 
minute amount of spurious metals in an 
alloyed state. 

It was proposed by Gay-Lussac, and 
from the indubitableness of its results, 
has since been introduced in France, and 
most parts of Germany, to regulate the 
assays of the mint. 

They dissolve a given weight of the 
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alloy in nitric acid, and then find a solu- 
tion of common salt — of which, a large as- 
sortment of diflFerent known degrees of 
strength is constantly kept on hand in 
bottles — sufficiently strong to precipitate 
all the silver as chloride of silver, when 
used in a certain established quantity. In 
this manner, the amount of silver is found 
by the quantity of salt used. (Gay-Lussac 
on Assays of Silver, q. v.) 
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V. 

ABsay qf Odd Orea hy BoaJL 

Thoss properties of sUver^ which enaUe 
U8 to assay its ores by the process of 
cupellation, are so equally characteristio 
of gold and its ores^ that^ were I to dwell 
more at length on this firM part of the 
operation, it would be a mere repetition of 
what has been said under the head of 
Silver, and therefore I shall only refer the 
reader to the remarks given above. 

When, however, that process is com- 
pleted, and when therefore with silver we 
would have procured the final result, the 
real gold assay only commences, for gold, 
though always native, contains silver, pla- 
tinum, &c. 

I must remark that, since gold ores are 
almost invariably excessively poor, com- 
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pared with those of other metals, we 
should arrange our assays accordingly, 
and commence with a larger amount of 
ore than is necessary in other cases. . For 
this purpose it is conmion to begin with 
six different parts of ore of 50 grs. each, 
which, after being mixed with lead and 
borax as with silver, are committed to 
the muffle in as many separate crucibles. 
The products are then melted up into two 
buttons, in two different cupels of the same 
kind, and these again in the process of 
extracting the lead are concentrated into 
one. Of course, when the assay is finished 
we are obliged to divide the produce by six 
to ascertain the per-centage amount of gold 
in the specimen under examination. 

After having proceeded thus far, it is neces- 
sary to procure some perfectly pure silver, 
for which we have the following methods: 
first, by producing chloride of silver, which 
is done by precipitating the silver from the 
nitric acid solution, with muriatic acid, and 
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melting it in a porcelain crudUe^ with pot- 
ash ; chloride of potash and the pare silver 
being thus formed: or secondly by the 
galvanic * process, the virgin m.etal being 
thus collected round a rod of zinc immersed 
in the acid (nitric) liquid trom which, 
as above, the silver has been extracted by 
adding muriatic add, but which predpitate 
must remain in the same vessel. The 
silver is then preserved in the shape of 
filings. < 

It is necessary to make use of this silver 
whenever the quantity of gold in the last 
produced button is more than one fourth, 
(hence the term quartation) since experi- 
ence has shown that if there are not at least 
about three quarters the amoimt of silver 
(rarely ike ca«e with ores) in this aUoy, 
the gold would protect the particles of 
silver from the action of the acid, which, 
as will become evident from the sequel, 
would prove fatal to our investigations. 

Of the pure silver, two and a half times 
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the weight of the buttons of impure gold, 
and about half the weight of both in 
pure lead, should be melted up with them 
in one crucible, (fig. 2, Plate II.) This 
single button of gold and silver alloy is to 
be hammered flat on a little steel anvil, 
and slightly curved, as this shape will 
allow it more easily to pass through the 
mouth of a little vial, in which it is now 
placed to be boiled with nitric acid (2 
drams) of from 1 to 3 specific gravity. 
The vial should be round at the bottom 
as this is performed over a spirit-lamp. 
We allow the liquid to boil until the 
yellowish vapours of nitrous acid gas have 
ceased to be emitted. The gold is then 
pure, and requires only to be boiled a 
couple of times in water to remove the acid, 
and then to be heated to redness to evapo- 
rate the water, to enable us to weigh it, 
which, as with all other assays, should 
never be done till the metal is perfectly 
cold. 
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If a small porticni of platintim be in the 
ore^ it will be found in the nitric add 
solution of silver. (See Platinum.). 

The original amount of silver may be 
ascertained by deducting the weight of the 
gold from the button produced before the 
other pure silver was added. 
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Asaay of Gold Ores hy Amalgamation. 

This method is founded on the fact, that 
gold unites with quicksilver to form an 
amalgam, for thus the alloys of mercury 
and other metals are termed. It is one 
that may answer for peculiar circum- 
stances, though it is not accurate enough 
to serve as a regular dokimastic* test, since 
lead and silver also produce amalgams. 

We require pure mercury for this pur- 
pose; and as the quicksilver of commerce 
generally contains some lead, we must pu- 
rify it by pressing it through a piece of 
buckskin. 

The powdered gold ore, which ought 



* A technical term, derived from the Greek verb 
ao«»/«af f »y, to try, to test the purity of a thing. 
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and three-quarters of an inch in diameter^ 
doeed at the end^ like a common chemical 
test-glass. I would suggest^ i^ where used^ 
the gangue-rock or sand be always of the 
same kind, having a mark round the tube 
made with a slight scratch of the diamond^ 
up to where a certain quantity by weight 
of the. ore would reach. One hundred 
grains would not be too much, if, for in- 
stance, the rock is quartz; and it is abo^ 
the most convenient amount, horn, the 
fiou^ility thus afforded in afterward calcu- 
lating the per-centage. Under circum- 
stances where we have to deal with ores 
in which the original rock is not always 
the same, it would be well to have several 
such tubes, to each of which its pecuUar 
rock might be allotted; or one with dif- 
ferently marked lines. In this manner, 
one such line might indicate the part of 
the tube which would be filled by a hun- 
dred grains of the quartzose ore, another 
the portion which would be occupied by 
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the scune weight of a talcose one, and so 
on. The lines wiU vary in height a8 the 
ratio of the various specific gravities of the 
respective ores. 

When the properly pulverized^ ore has 
been placed in the glass tube, the latter 
should be filled up two-thirds with water, 
and tightly corked; after which, by repeated 
shakings, the gold will be collected below. 
By careful decanting and continual shak- 
ing, we can remove the sand and particles 
of rock, and retain the gold as a matter of 
course, though only in its natural, alloyed 
state. 

This method will be found to be a con- 
siderable improvement on the washing in 
pans. If the ore contains iron pyrites, it 
is best to calcine it first, though carefully, 
80 that no gold is carried oflf mechanically 
by the gases formed. 
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vm. 

Asmy of Gold Ores hy a Wet Rrooemf. 

ALTQcmaH I have tried to make it a 
point to introduoe as few wet proeeesea aa 
poeaible into this tieatiaey I now Tentiue 
to give diieetionB &ft one which will he 
found very available to ascertain' the trae 
amount of gold, when the gold has been 
extracted in its natural state by the last^ 
given methods. It is characterized by the 
ease with which it can be performed. 

The residue of alloyed gold produced by 
washing the ore or .sand should be sub- 
mitted to the action of concentrated aqua 
regia, (consisting of from three to four parts 
of muriatic acid, to one of nitric,) by which 
all the gold is extracted. All the plati- 
num, if that metal be present, will be pre- 
cipitated as below from this liquid. 
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The solution should then be filtered off 
with the greatest care, water being after- 
ward poured on to wash the insoluble 
parts, and to procure the whole of the dis- 
solved gold. Sal-ammonia is then to be 
added, and if causing a precipitate, the in- 
fusion filtered again. This latter is then 
evaporated to dryness, and alcohol of 84 
specific gravity repeatedly added, and after 
digesting poured off, until no more coloured 
by the dissolving chlorate of gold. Iron 
vitriol (copperas) in solution, ij^ poured 
into it, will precipitate the pure gold as a 
brown powder, which may then be filtered, 
washed, heated to redness, and weighed. 
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IX. 

Aaaayof ^ver Ooma^ or AUoya of SUver and 

Copper. 

As a matter of course, with these alloys 
it is not necessary to perform the operation, 
which is done with the ores, of first sepa- 
rating the gangue-rock. We proceed with 
the cupellation, as soon as by prior tests we 
have ascertained the probable amount of 
silver and copper. To know this more 
accurately no method exists, except a 
previous hasty cupellation, though to a 
practised assayer it is cognisable from the 
greater specific gravity, whiter colour, and 
increased malleability of the more argen- 
tiferous alloys. It is necessary previously 
to become acquainted with this, as the 
quantity of lead must be taken accordingly. 
By adding too much, a loss of silver is 
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incurred, while, if too little is used, we will 
not be able to procure a pure silver button, 
as not all the copper will pass over into the 
litharge. 

The table to regulate the requisite quan- 
tity of lead, was calculated by Erker. 
Still later, D'Arcet arranged another, which, 
though less simple, experience has shown 
to be no more accurate, and it is for this 
reason that I have subjoined the former. 



32 parts of the AUoj containing 


Require in 

parts of 

Lead. 


Relative quanti- 
ties of Conner 


Parts in Silver. 


Parts in Copper. 


to Lead. 


31 
30 

28 

24-26 

18-24 

8-16 

2-8 


1 

2 

4 

8-6 

14-8 

24-16 

30-24 


128 

192 
256 
320 

448 
480 
512 




: 128 

: 96 
: 64 
: 40-53 
: 32-54 
: 20-30 
: 16-21 



From this table, it is evident that the 
relative amount of lead should decrease as 
the copper increases, although the more 
copper the alloy contains, the more lead 
should be used. 



ta ABUrm'e evam. 

The only way to palv»» a ccon or 

ay IB to file off email portlOBS. About 

gmmne or fifteen gnine ai the filings 

hould be carefully weigbed off, wrapped 

(aatin paper is the best, giving 

ast es,) to prevent small particles 

n being lost, and placed in the muffle 

lace on the cupel, fig. 2. When the 

it is burnt to ashes, the lead is added 

trding to the table. The rest of the 

i&y is exactly as with silver ores. Aa 

long as lead and copper are being oxidized, 

no severe heat should be employed, which 

is, however, done as soon as the bright 

flash appears. 

The alloy or coin may also be treated 
according to Gay-Lussac's process, already 
described. Having thus ascertained the 
aniount (^ silver, we are easily enabled to 
calculate that of the copper, by subtracUoo. 
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X. 

-^4«8ay of GkUd Goma^ or AUoys cordammg 
GkMy Silver y cmd Copper. 

Befobe making the regular assay, it is 
necessary to ascertain the probable contents 
of the alloy, as with silver. The method 
commonly used is the iouciistone or hemnUe 
test, the same employed by goldsmiths 
when purchasing coin or bulUon. A dark 
fine-grained basalt or siliceous slate is re- 
quired, and on this a line is drawn with the 
gold coin. Those whom business has fre- 
quently brought in contact with such 
alloys are generally able to judge pretty 
accurately by this alone, as the purer it is, 
the brighter the yellow, silver making it 
whitish, copper of a redder hue. To carry 
this test out £Ekrther, the mark is moistened 
with an acid, which, dissolving the baser 
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metala, leaves the gold in its virgin state. 
This add consists, in thousand parts, of 

784 ptrtBof pure niiirio aoid| of 1.840 spedfio grayity. 
16 ^^ ^< <^ muriatic add; of 1.173 spec. gray. 
200 << << << distilled water. 

iooo 

As ^th gold ores, several assays should 
be made at once, to regulate one another. 
When some of the alloy has been filed off 
— ^too small pieces ought not to be taken, 
on* account of their liability to be blown 
away — ^these particles should be carefully 
brushed, to remove the fine dust, which 
might otherwise only drop off after weigh- 
ing, and thus cause a decided loss. 

For the assays, 5 grains are used in each, 
and the value of the gold is afterward given 
in carats fine, pure gold bemg reckoned at 
24 carats fine. In this way an alloy 
containing 91.666 per cent, of gold will be 
22 carats fine, or in other words, it contains 
I or S of pure gold to ^ of the alloyed metal. 
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After having weighed off the above 
quantity of the gold to be tested, three 
times the weight of the expected amount 
of gold, as ascertained by the prior inves- 
tigations, are taken in pure silver. Some 
deem two and a half suflScient. The gold 
and the silver are then carefully wrapped 
in a piece of paper. 

It is now necessary to ascertain the 
required quantity of pure lead, which 
varies according to the per-centage of cop- 
per in the coin or alloy. As this metal 
has a much greater aflBnity for gold than 
for silver, it is much more difficult to sepa- 
rate it from its alloys with the former 
than with the latter, and for this reason 
the lead used should be about twice as 
much as would be necessary, were we 
assaying a coin consisting of silver and 
copper. The following table is given by 
D'Arcet to regulate the amount to be 
used: — 





THE ASSAYGR's QUIDE. 


1 


iHoonteDbiofEoldlathe 






.noyto . 


TheqnBra. 


Bel^T.qnHtl9 


1 






l^DflCHlie- 

qalr«li> 


ofleidtoLha 
copper. 










mopu^ 


In anil Hot 










l.OOO 


24. 


1 







0.900 


21.6 


10 


100.000 to 1 






0.800 


19.2 


10 


80.000 lo 1 






0.700 


16.8 


22 


73.3.?3 to 1 






0.600 


14.4 


24 


60.000 to 1 






0.500 


12.0 


26 


52.600 to 1 






0.400 


9.6 


34 


66.666 to 1 






0.300 


7.2 


S4 


48.671 to 1 






0.200 


4.8 


34 


42.500 to 1 






0.100 


2.4 


34 


37.777 to 1 


1 





Aa witli silver aesays, if too much be 
employed, it will produce a loss, white too 
little would not extract all the copper. 

The lead is first placed in the cupel, 
(fig. 2,) and only when the process of oxid- 
ation has commenced, is the paper contain- 
ing the gold and silver to be added. The 
rest is performed exactly as with gold ores. 
The button should be hammered to a very 
thin sheet, before being submitted to the 
nitric acid ; and to do this well, it should 
be perfectly cold, as otherwise marginal 
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cracks are often produced, which again 
may be productive of loss. 

It may not be quite out of place here to 
give the contents of pure gold in carats 
fine, and the weight and value of the 
United States gold coins, as well as of^ 
those of other nations, made legal tender 
with us, according to the act of Congress 
of June, 1834. By an act of that date, 
the standard value of our eagles, and other 
gold coins in proportion, was changed; as 
will be seen from the subjoined table, 
which, has been taken from the American 
Almanac of 1835, page 153. 



Names ai Ck>iiia, and Ck>aiitriM where 
minted. 



UhiUd Staiet, Eagle coined be- 
fore July 81, 1834 

Do. since then, double and 

shares in proportion 

Brazil. Johannes, ^ in proper.. 

Dobraon 

Dobra 

Moidore, ^ in proportion 

Crusado 

Colombia, Doubloon 

England, Guinea, i in propor. 

Sovereign do 



Weight. 



dwt gn. 

11 6 



10 
18 
34 
18 
6 

17 
6 
5 



18 

12 

6 

22 

16} 

9 



Cont 

in pare 

Gold. 



grs. 

247-5 

232 

759 
401-5 
152-2 
14-8 
860-5 
118-7 
118-1 



AflMJ. 



car. 

22 

21 
21 
22 
22 
22 
21 
20 
22 
22 



gn. 



w 



H 

8 



NewYalne 

since July 

31,1834. 



doL ct8.m. 

10 66 6 

10 

17 6 4 
32 70 6 
17 80 1 

5 55 7 
- 63 8 

15 53 5 

6 7 6 
4 88 8 



«a lauTBft's svoMt. 



England. Setcd Shilling Piece. 

Fmacc. DoubU Loms coined 

before 178fi 

LooIb do 

Double Louia coined Bince 
1788 

Louis coined aiace 178(1 

Double Napoleon, or 40 fr«... 

Napoleon, or 20 &nnca 

Mexao. Doubloons, BhareB in 

proportion , ..,,,, 

PortugaL Dubronn 

Dobra , 

Jobonnea 

Moidore, \ in proportion^, 

Piece of 16 Testooas, or 1600 

Old Crusado, or im rees 

New do. or480reBti 

Milree ooined in 1756 

Nev Dobra 

Joonneao, doublu in propL... 

J do 

Piece of 12 TeeloonH, or laOO 

Do. ofSTestoonH, or 500 rees. 

^ain. Quadruple FiBtole, or 

Doubloons, 1772, double, 

single, and shares iapropt 

Doubloon, 1801 

PUtole. 1801 

Coronilla, Qold Dollar or 
Vintem, 1801 



e ss 7 

2 12 I 
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XI. 

Assay of Platinum Ores. 

This metal has as yet occurred in the 
United States only in gold ores, and even 
then in the merest traces, and hence, per- 
haps, it would barely deserve a mention in 
these pages ; but the great interest attached 
to its occurrence, as so |*are a metal all over 
the world, and its useful application to 
chemical purposes, has caused me to insert 
some rules for its assay. 

If the ore contain platinum in no larger 
amount than three or four per cent, of the 
gold, the former, as already observed in 
Article V. on quartation, will be entirely 
dissolved in the nitric acid used on ac- 
count of the silver. From this solution of 
the two metals precipitate the silver with 
common salt, or muriatic «jcvi^ ^s^ ^2sjiss»5^ 
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of silyer ; filter and wash until the water 
dropping firom the funnel no longer con- 
tains any of the platinum sdution. This 
latter evaporate to dryneBB, after adding 
sal-ammonia. Wash it with alcohol, (see 
Gold, art. VIII.) and heat the double chlo- 
ride of platinum and ammonium to red- 
ness, thus producing a spongy mass of pure 
platinum. 

If there be more than three or four per 
cent, of platinum in the gold, its presence 
is readily perceived, from various circum- 
stances: thus^ in evaporating the lead a 
higher temperature is necessary than is 
commonly the case, to make the metal flow 
and acquire a round form; secondly, the 
bright light cannot be observed; thirdly, 
the surface of the button is crystalline or 
rough, and when large, flat and quite ir- 
regular, besides looking dull and having a 
more or less grayish colour; fourthly, the 
nitric acid is frequently discoloured; and 
fifthly, the little roll of gold is not of a 



I 

\ 



aI^sat of platinum ores. 79 

pure gold yellow, but rather inclining to- 
wards steel gray. 

After having thus recognised a larger 
quantity of this metal, it becomes neces- 
sary, since copper is frequently present, to 
make a prior test, to ascertain, by cupella- 
tion, the amount of the alloy of gold and 
platinum. After that, two assays should 
be made ; the one, to ascertain the exact 
conjoint per-centage of the two; the other, 
inquartation (pure) silver being added, to 
discover the amount of the gold alone. 
The diflference of the two results gives the 
amount of platinum. The inquartation 
silver should not be more than from two 
and a half to three times the weight of the 
alloy of gold and platinum ; and it is often 
well to add a certain, accurately weighed 
quantity of pure gold at the same time, so 
that the gold may afterward be procured 
in one connected sheet or piece. This 
ought particularly to be done, wtten there 
is as much as a third the weight of the 



80 THB ASSAII^r'S GUIDE. 

gold iu platinum, as, for instance, in the 
platinum grains of the Ural Mountains^ 
which contain about 80 per cent. The 
button is hammered flat, and proceeded 
with exactly as gold ores, the platinum 
dissolving with the silver in nitric acid. 
But as it does not do bo as easily as the 
latter, at least when in large quantities, it 
is necessary to repeat the process from the 
quartering on once or twice, using silver 
and lead over again. This should be done 
until nothing but the silver used ia dis- 
solved in the nitric acid, or, iu other words, 
until two assays following one another 
have produced the same results, a thing * 
that may not occur until the fifth time. 

It should be remarked, that it is neces- 
sary to add a little more lead for cupellar 
ticm, thau would be done if no platinum 
were in the ore; and also, that just before 
the bright flash of light occurs during the 
operation of quartering, it is well to shake 
the cupel a Uttle, to make the button 
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stiffen, as soon as the last lead has entered 
the former, by which the platinum will be 
more regularly distributed in the alloy, and 
cannot so well collect in different uncon- 
nected lumps, unexposed afterward to the 
actioA of the acid* The platinum may 
then be extracted and reduced from the 
solution, as above. 
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Assay of Oypper Ores — German and Hurtr 
garkm Method. 

Teis ore, if a sulpburet, as is very gene- 
rally the case, should, after having been 
reduced to the finest possible powder, be 
submitted to the process of roasting, vul- 
garly termed calcining. For this purpose 
oue part by weight of tbe ore is mixed 
up with one fifth of graphite, (black-lead,) 
which, consisting of carbon in a more con- 
densed state than that element occurs in 
charcoal, is, therefore, so much the more 
effectual in driving off the sulphur. This 
mixture of tbe two should be exposed to 
an intense red-heat in the cupel, (fig. 1,) 
(painted over on the inside with red chalk, 
or Spanish red, to prevent adhesion,) for 
about twenty minutes, afler which it is 
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to be taken out, and stirred up with a small 
iron ladle to expose the unbumt parts of 
graphite, when it should again be exposed 
in the muffle. In about a quarter of an 
hour we take it out again, pound it over, 
for the mass is generally clogged, and mix 
it with about twice its weight of charcoal- 
dust, after which we continue the roasting 
for about one-half to a full hour, according 
as the ore contains a little or much sul- 
phur, vapours of which may be seen rising 
during the whole of this process. 

After this the ore has a reddish, or what 
is generally called a ferruginous colour, 
and we now take it from the first crucible, 
and introduce it into that represented in 
fig. 4, Plate II., or if not in possession of 
such, into a Hessian crucible, fig. 5, on the 
same plate. For this purpose, however, 
some hlach flvx should be provided. It 
consists of carbonate of potash and lime, 
and is made by igniting together one part 
by weight of saltpetre, and two of com- 
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mon tartar. The flux produced should be 
.kept carefully corked to prevent the ab- 
sorption of hygroscopic water. It is stiU 
better to make it only when required fi>r 
immediate use. 

If the ore is poor, one tenth part by 
weight of oxide of antimony, (antimonious 
acid,) or of arsenic, (arsenious acid,) or if it 
is richer, fifteen per-cent. of pure lead* are 
requisite, as. will hereafter be seen to make 
the particles of copper unite. One of these 
together with three parts of black flux, one 
half the weight in borax, and two parts of 
table salt, must then be added to the roast- 
ed ore, though none except a part of the 

* Some assayers use neither of these three, on the 
ground that the arsenic^ as occasionally even 40 per- 
cent, may be taken, is very difficult to separate from 
the copper, and that the antimony may unite with part 
of the same, forming an antimoniate. They therefore 
only employ borax and black flux, in about the same 
proportions, however, as given above. It is hard to 
say which is best, and it must be left to the discretion 
and experience of the assayer to act as may be most 
suitable to his peculiar ores. 
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flux are mixed with the mineral now in- 
vestigating. The salt is merely used to 
form a crust over the whole. When all 
have thus been placed in the crucible, they 
are covered over with a piece of charcoal, 
cut to match the size of the vessel ; after 
which the cover is put on. We then ex- 
pose it to a white-heat for about one-half 
to one full hour, as may be most conve- 
nient, either in the draught furnace, fig. 6, 
Plate I., or in the muffle furnace ; in which 
latter case, we must allow the longest 
period of time. 

The carbon of the flux is intended to 
reduce the peroxide of copper produced by 
roasting, while its carbonate of potash, 
unites with the earthy contents of the ore 
and the oxides of other metals present, 
such as iron, which would otherwise also be 
reduced to their metallic state. With these 
it forms a slag, the borax being added to 
make it flow easy, and allow the copper to 
collect in one button. 

8 
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On cooling, we break open the crucible, 
and, on removing the slag, extract a spheri- 
cal piece of impure or alloyed copper, 
according eis other metals may chance to 
occur in the ore. If any intermediate 
crust should have formed between the 
button and the slag, the ore was not proper- 
ly roasted, a part of the copper not reduced, 
and consequently the assay ia worthless. 

In a good assay the slag should be black 
and vitreous in appearance, never of an 
earthy texture. If striated or speckled 
with red, we may know that protoxide of 
copper is dissolved in it, and again that the 
whole cannot be productive of an accurate 
result. Much attention is required during 
this test, and, as already mentioned under 
the beads of silver and gold, the final result 
depends entirely upon the care taken by 
the assayer. If well managed, however, aa 
here directed, he can hardly fail to be suc- 
cessful. 

The button, as remarked above, may 
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vary in purity. It generally contains some 
iron, and (since these metals frequently 
exist in copper ores) lead, bismuth, tin, 
cobalt, nickel, antimony, and arsenic — ^the 
latter two in particular, if they were added 
in the process of reduction. Thus it very 
rarely, if ever, happens, that a copper ore 
is suflSciently pure to require no third 
process. The less admixtures the alloy con- 
tains, the less brittle and the more ductile it 
is. Nickel particularly tends to harden it. 

To remove the foreign metals, the button 
is put in a piece of paper, with suflScient 
borax to cover it, (one-fourth to one-third 
part by weight, rather more than less,) and 
if no lead occur in the ore, with about from 
five to ten per-cent. of ^ that metal, which 
amount, however, should increase up to 
forty, or even more, if there are many 
impurities in the alloy. Even if this be 
not the case, it is always safer, and can 
never produce any bad eflfect, to add much. 

A crucible of the kind illustrated in fig. 3, 
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is mixed with from one to one and a half 
partsof pounded giasa, which should, how- 
ever, contain no lead or arsenic, from 
twenty-five to fifty per-cent. of saltpetre, 
d fifty per-cent of borax. Together with 
386, it is exposed to a strong melting heat 
in a clay cri e. On cooling, the button 
remoTi I the case in the other mode 

irocedure, common on the conti- 

dn( hua ri ced the copper, it ia ne- 
ceesary to purify it, aa was also done in the 
other asaay. I must observe, however, 
that this part of the Cornwall process, 
f^jun, can only be applied where very 
little lead is contdned in the copper ore. 

For this purpose, some lohite flux should 
be prepared, which is done by igniting to- 
gether equal parte of saltpetre and tartar. 
Being as susceptible to the effects of atmo- 
epheric moisture as black flux, it requires 
the same precaution as regards its preser- 
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The button of copper alloy is then ham- 
mered out flat^ to a sheet as thin as it will 
allow of, without breaking. It is then ex- 
posed in a crucible, (fig. 3,) already red- 
hot, and, as soon as it melts, covered with 
white flux. Some table-salt, from which 
the water of crystallization has been re- 
moved by heat, is frequently added to give 
a covering and protect the copper from too 
immediate contact with the atmosphere, 
which, together with the heat, would un- 
avoidably create a free oxidation. A con- 
siderable ebullition is produced, on the sub- 
siding of which, and when therefore the 
masij flows quietly, the contents of the cru- 
cible are poured into an iron mould, (fig. 6, 
Plate II.,) greased over beforehand, from 
which the mass, should be removed with a 
pair of tongs, as soon as sufficiently consoli- 
dated, to be dipped in water, which ena- 
bles us to separate the slag from the copper 
with greater ease. The purity of the latter 
is known by its malleability, and by its 
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ng much at the margin, when 
tched on the anvil under the blows of a 
hammer. Should this test prove its yet 
incleansed state, it ought again to be sub- 
ed to the operation just concluded. 
letimea it is necessary to repeat this 
ral times. 

h,i3 already been mentioned, that, par- 

jlarly when not all the copper in an 

ia contained in the shape of a sulphu- 

it is impoasible to prevent some of this 

metal from escaping into the slag ; and 

therefore, to diminish this loss as much as 

possible, English aasayers collect the slags, 

both of the reducing and of the purifying 

processes, and, pounding them up together, 

mix them with an equal quantity of tartar 

and some powdered coke. 

This mixture is then melt«d in a Hessian 
crucible, after being covered over with com- 
mon salt. The little button produced in 
this way is of course impure, and requires 
the same treatment as the larger one, origi- 



ASSAY 07 LEAD ORES BT HEAT. 93 

nally procured. This second button is 
weighed together with the large one, and 
the result will give very accurately the 
per^ntage of copper in the ore. 



XIV. 
Assay of Lead Ores hy Heat 

There is no way of assaying lead ores by 
heat which gives the full amount of the 
metal, as it is so easily oxidized by a high 
temperature. Generally, the loss varies 
from one-sixth to one-twelfth, or yet more 
commonly is about a tenth; and for this 
reason, the result of the assay should after- 
ward be in»,««d by A, on ^ving the per. 
centage of lead. 

The assay is performed in the crucible, 
fig. 4, or in the Hessian one. The part of 
ore used ought to be about two hundred 
grains, as lead ores (galena, a sulphuret of 
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3 J most common) are very heavy, 

therefore are comparatively small in 

Three parts, or here six hundred 

liiis, of black flux are mixed up with the 

wdei'ed ore. 

A. httle piece of very thick wire, or of a 

md iron bar, weighing from thirty to , 
y per-cent, of the weight of the lead ' 

;, is placed on the top, in the crucible. 

We then expose the whole to a strong, 
dy red-heat, for about an hour, in the 
bellows furnace, fig. 6, Plate I. This is ef- 
fected by first placing the crucible on the 
brick, and then making a layer of cold 
burnt coals, as high as the brick. On this 
come the live coals, and on them the un- 
bumt ones up to the top of the furnace. 
When burnt down, we take out the cruci- 
bles, and thus obtain a button of pure lead 
and some slag, besides a remaining portion 
of the iron. 

The latter should be added in excess, to 
insure the entire absorption of the sulphur. 
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Galena contains^ in hundred parts^ 13.45 
parts of sulphur to 86.55 of lead, which 
would require 22.67 parts of metallic iron 
to form sulphuret of iron, consisting of 37.23 
parts of sulphur to 62.77 of iron. If, there- 
fore, two hundred grains of the ore are 
used, the iron should weigh from 60 to 100 
grains. Filings ought never to be used, as 
they are always covered, to a smaller or 
greater amount, with oxide. Besides, it is 
very diflficult to get them as free from im- 
purities as wire. Weighed pieces of the 
latter should be kept in some vial or box 
for this purpose. 




Ai'xaij nf Lead Ores hi/ a Wet Process. 

This method will be found much the 
more accurate of the two, although it may 
not often happen that a practical assayer 
has sufficient time for this proceeding, (See 
Woehler's Anal. Chem.) 

The ore (galena) should be powdered 
much finer even than in the assay by heat, 
after which it is moistened with fuming 
nitric acid, and digested in the sand-bath, 
by which process it is entirely changed 
from the sulphuret to the sulphate of lead. 

If the mass be diluted with water and 
filtered, the merest traces only of lead can 
be found in the solution, — quantities too 
small to deserve any farther attention. If 
the ore contain copper, iron, or silver, they 
will be contained in this filtered solution ; 
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the first are then discovered by ammonia^ 
the latter by muriatic acid. 

Should fuming nitric acid not be at 
hand, and if therefore a weaker kind is 
used, a mixture of sulphate of lead and sul- 
phur is produced, together with a solution 
of nitrate of lead. From this latter the 
metal should be precipitated with sulphuric 
acid. By heating the dried residue, — after 
filtering and washing, by pouring water 
over it while yet on the filter, — sulphur is 
evaporated and sulphate of lead is retained. 

In both cases, the lead produced is a 
sulphate, and in this shape it should be 
weighed, and from the result the amount 
of the former alone may be easily calcu- 
lated, as will be seen from the sequel. 

Sulphate of lead consists, in 100 parts by 
weight, of 

Oxide of lead , 73.56 
Sulphuric acid . 26.44 

100.00 

9 
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and the oxide of lead, agam, of 

Lead 92.83 

Oxygen . . . .7.17 

Hence we say, if 100 parts of oxide of lead 

contain 92.83 of pure lead, then 73.56 of 

pure lead contain 08.285748 parts; or, in 

other words, sulphate of lead consists of 

Lead . . . 08.285748 

Oxygen . . . 5.274252 

Sulphuric acid . 26.440000 



100.000000 



For this assay about twenty gr^ns only 
need be taken. A smaller amount might 
,make us incapable of finding the real quan- 
tity of lead, while a larger one would only 
^ve us unnecessary trouble. 
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XVI. 

Assay of Iron Ores hy Heat 

One part of the ore, about a hundred 
grains, thoroughly pulverized, is mixed with 
from thirty to a hundred grains of calcined 
borax. The quantity of the latter varies 
according to the purity of the mineral, and 
increases when it contains many foreign 
admixtures. 

If the ore contains sulphur, it ought first 
to be roasted, as was the case with the 
assays of other metals already described. 

A Hessian crucible is then prepared with 
coal, as already directed in the description 
of those vessels under the head of Utensils 
and Implemervts. Into the hollow in the 
centre, the mixture of ore and borax is 
poured, and on that some charcoal powder; 
after which the cavity is entirely ^^-^^s^fc^ 
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with a piece of charcoal. The crucible is 
then closed, the number of the assay being 
marked ou the inner surface of the cover. 
This is then fastened down air-tight with 
Bome putty. 

The iron ore, after these preliminary 
arrangements, is to be submitted to a reduc-* 
tion process in the furnace, fig. 6, Plate I., 
which lasts about three-quarters of an 
hour. 

At the estonsive iron-works on the Hartz 
Mountains in the interior of Germany, a 
very simple apparatus is used instead of 
the other furnace, of which, on account of 
its portability, I here give a description. 
It consists simply of an open cast-iron pot 
or jar, measuring about a foot across, and 
one and a half in height, and having a 
plate of sheet-iron, perforated with many 
little holes an inch in diam^er, instead of 
a grate. This leaves a vacant space of 
about two inches below, to receive the 
ashes. The latter partition has two open- 
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ings ; one, the door to take out these cin- 
ders-r-the other, to introduce the end of the 
bellows. Above the iron plate, on which 
the crucibles are directly placed, without 
any brick, a, coating of fire-clay, an inch 
thick, extends to the mouth of the jar. 

The latter is furthermore supplied with 
three or four short legs, and a handle on 
each side. 

In this furnace the process lasts about 
an hour and a quarter. 

In both cases, the button produced con- 
tains exactly the same impurities, carbon, 
earths, acids, or other metals, as pig-iron 
would, if procured from the same ore, and 
therefore this assay is only to be used for 
furnaces. For these it entirely suffices; 

* 

but to ascertain the true amount of pure 
iron, the wet analysis should be resorted to, 
the same as with other ores ; and it is for 
this that I shall give directions in the next 
chapter how to discover or calculate the 
real per-centage of the pure metal, or to 
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assay tbe pig-iron produced in the process 
by Iieat. 

It may not be uninteresting to many, 
who may honour these pages with their 
perusal, to become acquainted with a me- 
thod for obtaining chemically pure iron, 
RB given by Karsten in his famous and 
voluminous works on this metal. It is 
described in vol. i., pages 167, 108. He 
Bays, to procure chemically pure iron, take 
the best bar-iron of commerce, e. g. Swedish ' 
iron in tbe shape of smiill wire; cut it up 
in short pieces, and then mixing it with 
about a fourth part by weight of oxide of 
the same metal, melt it in a Hessian cru- 
cible. To cover it, use . a compound flux, 
consisting of pure quartz, pure lime, and 
equally pure carbonate of potash, in pro- 
portions capable of furnishing a glass or 
slag, not flowing too easily, but of rather a 
tough consistency. 

For the manufacture of an oxide of iron, 
free from all admixtures of foreign metals, 
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it is best to use small clean wire, oxidizing 
it by vapours of water. 

The button thus produced has a re- 
markably white colour, a strong metallic 
lustre, and is more ductile than the best 
varieties of soft bar-iron. Particularly cha- 
racteristic, however, is its great specific 
gravity, amounting to 7.9654, while that 
of wroughtiron is 7.6 to 7.9, and of cast- 
iron only from 7.0 to 7.5. The only im- 
purity this metal may .be discovered to 
possess occurs as slight traces of silicium, 
and therefore it may be considered to be as 
pure as it possibly can be made, even by a 
process conducted only upon the rules and 
principles of wet analysis, and thus in this 
shape it is utterly unknown to the mere 
practical metallurgist or smelter. 
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FticJies Pmcisv for Iron Ores and Iron. 

Tuis method, though remarkable for its 
eimplicitj, is a very sure one, not only to 
ascertain the quantity of iron in an ore, but 
to acquaint us with the peculiar degree of 
oxidation in which it exists, and also the 
amount of each oxide, which it is often not 
only very interesting, but useful to know. 
Many ores, particularly the magnetic ones, 
contain both the peroxide and the prot- 
oxide, and the only ones to which this 
process cannot be applied are those con- 
taining arsenious acid, not a very common 
ingredient. 

The process discovered or invented by 
Fuche is founded on the fact, that chemically 
pure muriatic acid, when atmospheric air is 
excluded, is incapable of dissolving any 
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copper ; but that, when peroxide of iron is 
contained in it, a corresponding quantity of 
that metal becomes soluble, a muriate or 
chloride of iron and chloride of copper being 
thus formed. 

The ore is dissolved in muriatic acid, and, 
if ^necessary, filtered. A small round-bot- 
tomed vial should be used. Into the solu- 
tion a clean weighed strip of copper is 
placed, and the vessel corked, and covered 
with a piece of bladder, tied down round 
the neck until we are ready to boil it. 
This is best done in a water-bath, and 
should last until no more copper is received 
by the acid. The former is then taken out, 
well washed in water, dried with a towel, 
and immediately weighed. 

The dijQFerence in the weight of the 
copper is all that is required to ascertain 
the amount of peroxide of iron in the ore, 
for we need only multiply this by the 
equivalent of peroxide of iron, which Fuchs 
takes to be 40, and divide the product by 



106 THB ASSAYEU'e GUIDE. 

31,7, the equivalent of copper. The quo- 
tient givea the quantity of peroxide con- 
tained in the solution or ore. 

To know the whole amount of iron in it, 
we need only weigh off another part, (10 — 
15 grs.,) dissolve it in muriatic acid, and 
thea digest with chlorate of potash, to 
transform the protoxide into peroxide, after 
which, copper will decompose the whole. 
Instead of 40, the equivalent of peroxide 
of iron, we insert 28, the equivalent of the 
pure metal, into our calculations. By sub- 
tracting the amount of the peroxide from 
the last result, the amount of the protoxide 
is found. ' 

The presence of alumina, silica, &c. Las 
no effect on this assay, though the existence 
of copper in it would represent the ore as 
poorer than it really is. The latter, how- 
ever, rarely occurs in common iron or its 
ores except in mere traces, and, as such, it 
produces no material difference. 
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XVIIL 

Assay of Sulphurets in Ores. 

It is often very necessary to know the 
quantity of sulphurets contained in ores, to 
be able to arrange accordingly the processes 
of smelting them. 

To one part of ore, 50 to 100 grains, one 
part of powdered glass and two of borax 
are required. 

The borax is first mixed with the ore, 
and when placed in the Hessian crucible, 
or in the lead and copper one, fig. 4, Plate 
II., both are covered with the glass. The 
crucible is then exposed to a bright red-heat, 
as with copper and lead, and on cooling the 
button is broken out, which may contain in 
the shape of sulphurets, copper, lead, iron, 
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*c, according k these exist in the ore, and 
<t m^y then be examined for these metals 
by the means already given in their respect, 
ive assays. 
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Table Afwing, in Degrees of rite Centigrade and Fah- 
renheit Thermomeien, the Amount of Beat jiecesaari/ 
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TctHe of Troy Weights used with GoJdy arid Silver^ and 

" Platina. 

24 grains (gr.) make 1 pennyweight (dwt.) 
20 pennyweights — 1 ounce (oz.) 
12 ounces — 1 pound (lb.) 

lb. oz. dwt. gr. 
1 as 12 s= 240 = 5760 

1 s 20 s= 480 

1 =» 24 4 

The Talue of gold is given in carats fine, 24 c. f. being 
pure. 

One pound of gold 24 carats fine contains 6760 grs. of pure 
gold, as gold of that number of carats fine is^ unalloyed. 

One pound of gold 23 carats fine contains 6620 grs., and 
80 on, and one oz. of gold 20 c. f. has 400 grs. 
one dwt. of gold 16 c. f. has 16 grs. 

These are giyen as examples of the manner in which the 
amount of the pure metal ought to be calculated. 



Table of Avinvdujpois Weights used toith other Metals, 

(Ton,) (HundTedweigli^ (Quarter) (Poiind) (Ormoe) (Dram) 
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A Table of Comparimn of Ttcelve (liferent National 



r^t<t 


"^Sr 


^■^r 


i.^?i;V 


^'^T^ 


«£?- 


1 


0.80998 
8.908*7 


0.81000 
9.B0848 


0.90720 
9.96770 


0.96979 
9.98668 


1.B4001 
0.28780 


1.23460 
0.09163 


1 


1.00002 
0.00001 


1.12002 
0.04923 


1.10730 
0.07820 


2.89514 
0.37933 


1.23457 
0.00162 


0.90998 
9.09998 


1 


1,12000 
0.04922 


1,19728 
0.07819 


2.39508 
0.37932 


1.10230 
0.04280 


D.8S284 
B.96077 


0.69286 
e.0607S 


1 


1.06900 
0.02S98 


2.13847 
0.38010 


1.03116 
0.01332 


0-83621 
9.92180 


0.83623 
9.92181 


0.93546 
9.97102 


1 


2.000*4 

0.30113 


0. SI 646 
9.71220 


0.41751 
9.02007 


0.41762 
9.02068 


0,46762 
B. 66990 


0.49089 
9.69887 


1 


1.10078 
0.04170 


0.89160 
9.95017 


0.89162 
9.96618 


0.99802 
9.99940 


1,06752 
0.02838 


2.13651 
0.32960 


0.93770 
9.97208 


0.75952 
9.88064 


0,76953 
9.88055 


0.85068 
9.92977 


0.909.37 
9,95874 


1.81915 
0.25987 


1.07016 
0,03309 


0.87410 
9.94i5H 


0.87412 
9.94167 


0.97901 
9.99079 


1.04050 
0-01976 


2.09859 
0.32089 


2.204G0 
0.34883 


I.786B8 
0.26180 


1.78571 
0.25181 


2.00000 
0.30103 


2,13800 
0.33001 


4.27698 

0.03118 


0.90283 
9,955e0 


0.73127 
9.86408 


0.73129 
9.86409 


0.81904 
9.91331 


0.87555 
9.04328 


1.75149 

0.24841 


1.03111 
0.01331 


0.83518 
9.92178 


0.83520 
9.92179 


0.93542 
9.97101 


0.99996 2.00037 
9.99998 0.30111 



118 



WeightSy with the Logarithms under each Namher.* 



Danish and 

Norwegian 

Pound. 


Swedish 
Pound. 


, Old French 

Pound. 

(poids dn 

mare.) 


Freneh Kilo- 
gramme. 


Russian 
Pound. 


Prussian 
Pound, 
(pud.) 


0.90846 
9.95880 


1.06644 
0.02793 


0.92664 
0.96691 


0.46860 
9.66667 


1.10763 
0.04440 


0.96982 

9.98669 


1.12167 
XL04988 


1.81662 
0.11946 


1.14404 
0.05844 


0.66001 
9.74820 


1.86748 
0.13592 


1.19786 
0.07822 


1.12156 
0.04982 


1.81660 
0.11946 


1.14401 
0.05848 


9.66000 
9.74819 


1.36746 
0.13591 


1.19782 
0.07821 


1.00188 
0.00060 


1.17658 
0.07023 


1.02144 
0.00921 


0.60000 
9.69897 


1.22094 
0.08669 


1.06904 
0.02899 


0.98676 
9.97162 


1.09966 
0.04126 


0.95661 
9.98024 


0.46778 
9.66999 


1.14214 
0.05772 


1.00004 
0.00002 


0.46827 
9.67060 


0.64971 
9.74018 


0.47765 
9.67911 


0.23381 
9.86887 


0.67094 
9.75659 


0.49991 
9.69889 


1 


1.17891 
0.06968 


1.02008 
0.00861 


0.49981 
9.69837 


1.21925 
0.08609 


1.06766 
0.02889 


0-85186 
9.93087 


1 


0.86892 
9.98898 


0.42634 
9.62874 


1.08868 
0.01646 


0.90941 
9.95876 


0.98087 
9.99189 


1.16086 
0.06102 


1 


0.48961 
9.68976 


1.19582 
0.07748 


1.04660 
0.01978 


2.00277 
0.80168 


2.86106 
0.87126 


2.04288 
0.81084 


1 


2.44188 
0.88772 


2.18807 
0.83002 


0.8017 
9.91891 


0.96281 
9.98854 


0.88660 
9.92252 


0.40962 
9.61228 


1 


9.87668 
9.94280 


0.98672 
9.97161 


1.09962 
0.04124 


0.95648 
9.98022 


0.46771 
9.66998 


"1.14210 
0.05770 


1 



* Taken from Weisbach's Ingenieur. 
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PAOI 

Agati mortar 40 

Agricola 16 

Alloys, of gold, &c 71 

of silver, &c 68 

Antimony in copper 87 

Aqua regia 66 

Arsenic in copper 87 

Arsenions acid 84 

Balance.... 28 

Bellows famaoe 23 

Besanite 71 

Berthier 7 

Berzelins 7 

Bismuth in copper 87 

Black flux 83 

Blowpipe 6 

Bodeman 8 

Borax 40 

Carats fine 72 

Clausthal assay office 26 

Cobalt in copper 87 

Coins 68 to 76 

* 

Coins, table of 75 

Cooling pan 85, 45, 91 

Copperas 67 

Copper ores ,." 82 to 98 
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BufUab netkod for Mpfw - --.^ _._._ 89 

Erkw** UM*. _™ Se 

Fmbarg. _ _ SB 

WWcbe. „ 8 

Oihn I 

Oaj'Lumao'i prooew. » 64 

Ovrmui Bcd OoDgmriaii silTer ■■«»; 62 

Ooldcoia „ ™.„„,..........„ 71 

Oold area, by iiiii>]g>a*don ._.— .■^^„........„.- fli 

• by beat. ». „.„........»..„._ 66 

■• hy wiuhing ^ u ti 

■ by wet proows ■ 00 

Qrapbit« 82 

Hu-ti Iron fumtoe 100 

Heeeiaii crucible. 88 

ImplemenU and dMduIb 17 

laqnartstioD eilier 57, 79 

latroduction 13 

Iron muSe - 27 

Iron ores, Fucbs's proceBS. 1<H ' 

by heat 99 

Iron Titriol 67 

Lead in copper. 87 

Lead oree, by heat 08 

by wet proeeee 96 

Lime in silrer oreB 48 

Lithirge G9 

Luhmoft Co 27, 28 

Mortar, iron 89 

MoTable farsaoe 20 



INDEX. 117 

VAQl 

Muffle i 17 

Muffle furnace 17 

Nickel in copper 87 

Oxide of antimony 84 

Parisian mint 60 

Peroxide and protoxide of iron 104 

Platinum 77 

Platner 7, 28 

Pure iron 102 

Pure lead.... 40 

Pure silyer 67 

Pyrites, iron, in gold 66 

Quartation 68 

Quicksilver, how cleansed 61 

SilberbUck 46 

Silver coins 68 

Silver ores 89 

Sulphur 82 

Sulphurets, assay of 107 

Table of analysis of different clays 109 

Table of loss 62 

Table of melting temperature of different metals.... 110 

Table of national weights Ill 

Table of Troy weights 112 

Tin in copper 87 

Tin in silver 48 

Tongs 86 to 88 

Touchstone « 71 

Ventilation of furnace 24 

Washing gold 68 

White flux 90 

Zinc in silver ores 48 

THE END. 
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THE HANTTFAOTUBS OF IROV IS ALL ITS 
VARIOUS BBANCHES: 

To which is added an Essay on the Manufacture of Steel, by 
Frederick Overman, Mining Engineer, with one hundred and 
fifty Wood Engravings. A new edition. In One Volume, oc- 
tavo, five hundred pages $5.00 

We have now to annoanoe the appearance of another valuable work on the 
■nli^ect which, in our humble opinion, supplies any deficiency which late im- 
provements and disooveries may have canaed, from the lapse of time since the 
date of ** Mushet*' and " Sohrivenor." It is the production of one of our trana- 
atlantio brethren, Mr. Frederick Overman, Slining Engineer; and we do not 
Vedtate to rat it down as a work of great importance to all oonneoted with the 
ron interest; one which, ^hile it is sufficiently technological fully to explain 
Vmieal analy^- ««4pus phenomena of iron under di£Eerent circum< 

■ ' "•«»"«•. ikvtidiouB, is written in that clear and 
"" -*«nacity of the humblest mind, 

SCIENTIFIC AND PRACTiUSte'^L'S.'^ 



THE FEACTICAL MODEL CALCULAIOB, 

For the Engineer, Machinist, Manufacturer of Engine Work, 
Naval Architect, Miner, and Millwright. By Oliybr Byrne, 
Compiler and Editor of the Dictionary of Machines, Mechanics, 
Engine Work and Engineering, and Author of various Mathe- 
matical and Mechanical Works. Illustrated by numerous En- 
gravings. To be published in Twelve Parts, at Twenty-five 
Cents each, forming, when completed, One large Volume, Octavo, 
of nearly six hundred pages. 

It wiU contain such calculations as are met with and required in the Me> 
ehanical Arts, and establish models or standards to guide practical men. The 
TaUes that are introduced, many of which are new, will greatly economise 
labour, and render the every-day calculations of the practical man comprehen- 
sive and easy. From every single calculation given in this work numerous 
other calculations are readily modelled, so that eiwsh may he considered the head 
of a numerous family of practical results. 

The examples selected will be found appropriate, and in all oases taken from 
the actual practice of the present time. Every rule has been tested by the un- 
erring results of mathematical research, and confirmed by experiment, when 
•uoh was necessary. 

The Practical Model Calculator will be found to fill a vacancy in the library 
of the practical working-man long considered a requirement It will be found 
to excel all other works of a similar nature, from ti«e great extent of its range, 
the exemplary nature of its well-selected examples, and from the eaaty,'dmple^ 
and systematic manner in which the model oalculatln ns are established. 



VOSSIS'S HANS-BOOK EOS LOCOMOTIVE EFGI- 
BEEBS AND MACHINISTS : 

Comprising the Calculations for Constructing Looomoti^^^. 
Manner of setting Valves, &o. &o. "By ^«tTY«.\s^ ^Qt^^\'«^,^>x^ 
MDd Meobamcal Engineer. In On© 'V o\um«>, Vlma .-fc ^\^ '^^Vc 
tratiouB. ^^'^ 




THE PRACTlCAl COTTON-SPHTHER AND MAinT- 
FACTVEER; Or, Tba Uanag^er's and Overseer^ I 
CompanioB. 

This works cantuna b ComprehensWe 8f stem of Caleulatiou I 
for Mill Gearing and MaotuDorj, from tb« first maring powaT' I 
through tile difforenl processefl of Carding, Drawing, Slabbing, J 
KoTing, Spinning, and Wen ting, adapted to American Mnchinerr, 
PcBcUce, and Beagea. Compendioug Tables of FamB and Keedi \ 
we added. Ilhutrated bj large Working-dmwinga of tlie moit i 
approved AmerioEui Cottao Macliinery. Complete in One Volume, 

octavo $8.60 

Thli edition of Soott'i Cotlon^plDtier, b; Ourn Bnin. It deafgnsd tot (be 
AncTtcaa OpervUre. It wilL be foaud IntsDHi; pnotical, mtiA will be of (be 
gneteat poeilble riloe w tba Uuufer, Oraneer, and Winknwn. 

THE FEACTICAL HETAL-WOBKEK'B ASSISTAai; 
For Tio-Plate Worken, Brasiera, CopperBmiths, Zino-Flat« 
OmamenterB and Workers, Wire Workers, Whiteamitfaa, BlaiA- 
amiths. Bell Haagera, Jewellera, Silrer aod Qold Smiilig, Eleo- 
b-ot/pera, and »U other Workers in A11o;b and Metals. B; 
Cbables HoLraAPPTEL. Edited, with inqmrtant additions, b; 
Olives Bybn I. Complete !□ One Volume, ootaio 14.00 

It will tmt or CudDK. Fanndlni. STid Fonlng; of Tonra uid oilier TDotli 
Degree! ot llimt ud Mutwemnet of nrei! WnldlDg; of HeadlDC lad Baaga 
"—'- ■ ~' o-ichw sTid Anrflf^ of Iludenlug ud TampuJBgi ot MallmWe bum 



•r riorimppfi'l, Ouvaa a 



TEE HAHTTFAOTUEE OF ntON IN ALL ITS 
VARIOUS BRANCHES: 

To whicli is added an Essay on the Manufacture of Steel, by 
Frederick Overman, Mining Engineer, with one hundred and 
fifty Wood Engravings. A new edition. In One Volume, oc- 
tavo, five hundred pages $6.00 

We hare now to announce the appearance of another valuable work on the 
■nl^ject which, in our humble opinicm, supplies any deficiency which late im- 
prorements and disooreries may have caused, firom the lapse of time since the 
date of ** Mushet*' and ** Sohrivenor." It is the production of one of our trans- 
atlantic brethren, Mr. Frederick Overman. lUining Engineer; end we do not 
hesitate to rat it down as a work of great importance to all connected with the 
iron interest; one which, while it is sufficiently technolcffical fully to explain 
dmnksal analysis, and the various phenomena of iron under different drcura- 
stances, to the satisfaction of the most fSiistidious, is written in ^at clear and 
eomprehensive style as to be available to the capacity of the humblest mind, 
and consequently will be of much advantage to those works where the proprie- 
tors may see the desirability of placing it m the hands of their operatives. — 
London Morning Journal, 



A TREATISE OH THE AHERIGAN STEAM-ENOIKE. 

ninstrated by numerous Wood Cuts and other Engravings. 
By OuYBB Bt&nx. In One Volume, royal 8vo. (In press.) 



PROPELLERS AHD STEAM HAVIOATIOH: 

With Biographical Sketches of Early Inventors. By Robibt 
Maofablanb, C. E., Editor of the " Scientific American." In 
One Volume, I2mo. Illustrated by over Eighty Wood Engrav- 
ings 75 cts. 

The object cf this "mstory of Propellers and Steam Navigation^ is twofold. 
One is the arrangement and description of many devices which have been in« 
vented to propel vessels, in order to prevent many ingenious men Arom wasting 
their time, taunts, and money on such prqiects. The immense amount of time, 
study, and money thrown away on such contrivances is beyond calculatio'n. 
lo this respect, it Is hoped that it will be the means of doing some good. — 
Fr^aoe, 

MATHEKATICS PCS PEACTICAL MEBT: 

Being a Common-place Book of Principles, Theorems, Rules, 
and tables, in various Departments of Pure and Mixed Mathe- 
matics, with their applications, especially to the pursuits of 
Surveyors, Architects, Mechanics, and Civil Engineers. With 
numerous Engravings. By Olimthus Gbbqort, LL.D., F. K. 
A. S $1.60 

Only let men awake, and fix the\v «y«, oda nVWa cp^ >ici^ im>N.^x% ^^^^^ 
mnoiher while on the applkaUoa Cf( UkAUk U> t9;i« ^usa wb^ wkcVoa ^' ^^"^ 



CTICAL SERIES. 



Tui Tolumea in this seriea are pablished in doodeoimo form, 
knd ths (loaign ia to furnish to ArtiSADs, for a modBrnte sum, 
Htnd-bookii oS the different Arts and Manufnotares, in ordtt ■ 
that ihey luaj be ensbled to taep puce with the improTBinaiti , 

of Ui« >e*- 

There hare already appeared — 

THE AMERICAS MILLER AND MILLWRIGHT'S ASSIST- 
ANT, tl. 

THE TUB.NKE'8 COMPANION. 75 cts. 

YHE PAINTER, GILDER, AND VARNISHER'S COMPA- 
NION. 75 eta. 

TtlE DYER AND COLODR-MAEBB'S COMPANIOS, 75 ct», 

THE BPILDER'S COMPANION. $1. 

TUE CABINET-MAKER'S COMPANION. "Seta. 

Tbe follawing. among otberB, are in preparation: — J 

A TREATISE ON A BOS OF LVaTRUMENTS. By Thoku I 



TSS AMERICAS »nJ.RR ASH XnxWBiaHTS 
ASBISTAUT: 

B7 ViiUAM Cabtib HoaHii, Editor of " Tbe Atneriean MD- 
ler," (newspaper,) Buffalo, N. T. Illuatrated b^ DrswingB of 

the moat approred Machinery. In One Totame, 12mo $1 

The «alhor olfcn It » » (nbltuItUI r»feren(i«.liill»«d offpanilWIw tbHrlM, 
whirb tKlongonlT Is tboH not IdisikIIbUIt ituclMil tothfl bndDcn. HfiM 

bHD InlToduMil (be Ibe laiiHll of tba IUIl«-.— Siroiina* RtpubUaaii. 
Thfl whole bailaeu of lUHkhkg Bonr \m mo«t thorooghl^ b«ated bj hid.-' 

A T«7 sMiiiirelinuiTe Tin oT the HI1I«r<glit'i bodiuB^-fibiiiVni Utemir 



THE TURK USE'S COKPASIOS: 
Containing Inetmctione in Concenti^o, EUiptio, and Ecoentrio 
Torning. Also, varioua Ptatea of Chueka, Toola. and Inatra- 
meats, and DirectionB for using the Eccentrio Cutter, Drill, 
Vertical Cutter, and Circular Rest; with Pattema and ^jstruo- 
tiona for working them. Illustrated by numeroua Engrayings. 
In One Volume, 12nio 75 cts. 

doH not ileRTIlM iDd IIIusUMk— llWini £if. jf 



THE PAnrXER, GILBEB, ANB VABNISHER'S 

COMPANION: 

Containing Rules and Regulations for every thing relating to 
the arts of Painting, Gilding, Varnishing, and Glass Staining ; 
numerous useful and valuable Receipts ; Tests for the detection 
of Adulterations in Oils, Colours, &c., and a Statement of the 
Diseases and Accidents to which Painters, Gilders, and Yar- 
nishers are particularly liable ;^ with the simplest methods of 
Prevention and Remedy. In one vol. small 12mo., cloth. 75cts. 

^ Rejecting all that appeared foreign to the gulgect, the compiler has omitted 
nothing of real pracUcal worth. — HunVs MerdiatWs Maganne, 

An excellent practical voork, and one which the practical man cannot afford 
to be without. — JFbrm^r and MecJianic. 

It contains every thing that is of interest to persons engaged in this trade. 
^Bulletin. 

Thin book will prore Taluable to all whoi^ business is in any way connected 
with painting.~.8boef« Weekly. 

Caimot fail to be useAil.— A*. T, ChmtaurdaL 



THE BTJILBEE'S POCKET COMPANION : 

Containing the Elements of Building, Surveying, and Archi- 
tecture ; with Practical Rules and Instructions connected with 
the subject. By A. C. Smeaton, Civil Engineer, &c. In one 
volume, 12mo. $1. 

Contents: — The Builder, Carpenter, Joiner, Mason, Plas- 
terer, Plumber, Painter, Smith, Practical Geometry, Surveyor, 

Cohesive Strength of Bodies, Architect. 

It gives, in a small space, the most thorough directions to the builder, fh>m 
the laying of a brick, or the felling of a tree, up to the moet elaborate pro* 
duction of ornamental architecture. It is scientific^ without being obscure and 
unintelligible, and every house-carpenter, master, journeyman, or apprentice^ 
should have a copy at hand always. — Evening BuUfttin. 

Ckiniplete on the snl^eets of which it treats. A most nseflil practical work. 
—BiU. American, 

It must be of great practical utility. — Savannah BeptMican. 

To whatever branch of the art of building the reader may belong, he will 
And in this something valuable and calculated to assist his progress. — Ihrmer 
end Mechanic. 

This is a valuable little volume, designed to assist the student In the acquisi- 
tion of elementary knowledge, and will be found highly advantageous to every 
young man who has dcvutod himnclf to the interesting pursultii of which it 
treats. — Va. UeraJtd. 

1* 
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CBB STBS AVD COLOUBJCAXER'S COX- 

PANIOK: 

Conlaiiiing upmrds of iwo huodred Receipts for mating C«- 
lort, (ID tba moft approieJ principles, fur all the <]iriou9 uj\a 
«n<l fkbrioa dow in etiitenoe ; tritb the Scoariog Ptoctii. tU 
plaio Direoliou for rtrparing, WuUng-off', and FinUhing lb 
Oimdi. In on* Tolama, uaall Vliaa., clolh. 75 etc. 

Cnibar I* iItIdie U Uw publk. liMerd — '- " 
<i»r^ > aun thIiwU* wort, bwrlng 
■ III Id (ti*lT buln«t^ Mn.^ oiul j7« 

- . , '"■,*t»»"p™aonnr«Hl IhenrnplrtBl ' 

THE CABDTET-HAXEE ASD XTPHOLSTESES'S I 
COHPAmOV: 

Conpriiiog tli« RudlmeniB uid Print^ipleB of Cabinet MakinE 
•nd Dpholalerj', vilh ramiliar instmctiimB, illuKtrated by Ei- 
aniplcjj, for nlliiiniug a proficiency in t!iB Art of Drawing, U 
applicable to Cabinet Work ; the procMnea of Veneering, Inlay- 
ing, and Buhl Work; the art of Dyeing and Staining Wood, 
iTory, Bone, Tortoiae-ahell, etc. Directions for Lackering, Ja- 
panning, and Vamisbing; to make Frenoh Polish; to prepar* 
the best Oluea, Cements, and Composilioni, and a aminber of 
Receipts particularly niefU for Workman generally, with Ei- 
planutnry and IlliutratiTa ElngraTings. By J. Stokss. In one 
Tolume, 12ino., With illustrations. 76 eta. 

THE FAPER-HAiraSB'S COHPAITIOV: 

In which the Practical Operations of the Trade are systein- 
atieally laid down ; with copioas Directions Preparatory to Pa- 
pering ; FreTentions against the effect of Damp in Walls ; the 
various Cements and Pastes adapted to the seTcral purposes of 
the Trade; Observations and Directions for the Panelling and 
Ornamenting of Raoros, &c. &e. By Jambs Abbowshith. In 
One Volume, I2ma. (In press.) 



THE FBTJIT, IXOWEB, AND KITCHEN OABDEN. 

By Patrick Nbill, L.L.D. 

Thoroughly reyised, and adapted to the climate and seasons 
•f the United States, by a Practical Horticulturist Illustrated 
by numerous Engravings. In one volume, 12mo. $1.25. 



EOirSEHOLD STTBOEBT; OB, HINTS ON EMEB- 

OENGIES. 

By J. F. SoTTTH, one of the Surgeons of St. Thomas's Hos- 
pital. In one volume, 12mo. Illustrated by nearly fifty En- 
gravings. $1.26. 

CONTENTS : 

The Doetof^t Shop. — Poultices, Fomentations, Lotions, Lini- 
ments, Ointments, Plasters. 

Surgery. — ^Blood-letting, Blistering, Vaccination, Tooth-draw- 
ing, How to put on a Boiler, Lancing the Gums, Swollen Veins, 
Bruises, Wounds, Torn or Cut Achilles Tendon, What is to be 
done in cases of sudden Bleeding from various causes. Scalds 
and Burns, Frost-bite, Chilblains, Sprains, Broken Bones, Bent 
Bones, Dislocations, Ruptures, Piles, Protruding Bowels, Wet- 
ting the Bed, Whitlow, Boils, Black-heads, Ingrowing Nails, 
Bunions, Corns, Sty in the Eye, Blight in the Eye, Tumours in 
the Eyelids, Inflammation on the Surface of the Eye, Pustules 
on the Eye, Milk Abscesses, Sore Nipples, Irritable Breast, 
Breathing, Stifling, Choking, Things in the Eye, On Dress, 
Exercise and Diet of Children, Bathing, Infections, Observations 
on Ventilation. 



HOirSEHOLD MEDICINE. 

In one volume, 12mo. Uniform with, and a companion to, 
the above. (In immediate preparation.) 



THE HTCTCXOPEDIA OF CHEMISTaT, PRACTI. 
CAL ASD THEOBETICAt : 

EiDhnO>n|[ilaK|iplic>tluD tDlLeArta, Metallurgj, MinprilagJ, 
<l«4ilog]'. Mcilieinc, and Pbsrnac;. B; Jamib C. Buotb, Melnr 
•nd JUAnw Id tb« [Tnited BUIoi Mint; ProfMBor of Applied 
Cbcuiatrj' [a the Fraukllti loslitutc, etc.; ssaisteil b; Caxi'Beu. 
McktIT, sutlior of "ChemictU ManipulAtioDB," etc. ConipIrM 
la on* Tiilumc, njti oclaro, 978 pagMi wiUi numeroiu nood 
euti kiiil Dllivr illiutrationB. $5. 
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PERFTTMEBY; ITS HAKTTFACTUBJB AlH) USE: 

with Inatruotions in every braooh of the Art, uid Reeeipti 
for all the Faehionsble Preparatiooa ; the nhole farming a Tala* 
able aid to the Perfamer, DruggLst, and Soap Manufacturer. 
Illustrated by aaoieroiu Wood-cut*. From the French of Cel- 
nart, and other late authorities. With Additions and Improie- 
nicnts by Campbell Mom'lt, one of the Editom of the " Ency- 
clopedia of Cheiuiatry." In one volume, 12mo., oloth. $1. 



A TBEATISE ON A BOX OF DrSTBTIMENTS, 

And the Slide Bule, with the Theory of Trigonometry and 
Logarithms, including Practical Geometry, Surveying, Measur- 
ing of Timber, Cask and Malt Gauging, Heights and Distances. 
By Thomas Kentish. In One Volume, 12mo. (In press.) 



STEAM FOB THE MILLION. 

An Elementary Outline Treatise on the Nature and Manage- 
ment of Steam, and the Principles and Arrangement of the 
Engine. Adapted for Popular Instruction, for Apprentices, and 
for the use of the Navigator. With an Appendix containing 
Notes on Expansive Steam, &c. In One Volume, 8vo...37J cts. 



BTLLABirS OF A COMPLETE COTTBSE OF LEC- 
TUBES ON GHEMISTBT: 

Including its Application to the Arts, Agriculture, and Mining, 
prepared for the use of the Gentlemen Cadets at the Hon. E. I. 
Co.'s Military Seminary, Addiscombe. By Professor E. Solly, 
Lecturer on Chemistry in the Hon. E. I. Co.'s Military Seminary. 
Bevised by the Author of '< Chemical Manipulations.'' In one 
volume, octavo, cloth. $1.26. 

' The present work ki designed to occupy a vacant place in the libraries of 
Chemical text-hooks. It is admirably adapted to the wants of both txachxb 
and pupil; and will be found especially convenient to the latter, either as a 
companion in the class-room, or as a remembrancer in the study. It gives, at 
a glance, under appropriate headings, a classified view of the whole science, 
which is at the same time compendious and minutely accurate ; and its wida 
margins aflbrd sufficient blank qpaee for such mamuacript notes as the student 
may wioh to add during lectures or recitations. 

The almost indispensable advantages of such an impressive aid to memory 
are eviient to every student who has used one in other branches of rtudy. 
Thereftire, as there is now no Chemical Syllabus, we have been induced by the 
exrellencies of this work to recommend its republication in this country; con> 
fident that an examination of the contents will produce full conviction of ite 
inti'iu£ic wortlr and usefulness. — Edilor's ly-e/ace. 
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F BLSCTBOrm KASIPULATION: 

Bring the Theory sod Pluin Inslmctiona in the Art of Wortiii| 
I Id MptaU. bj PrtoipiWIing Ih™ from their Solutions, throngk 

Itbe •gcoej' of OitTBDie or Voltaic Electricitj. By Cbables T. 
Walkib. Han. Secretnry to the Londao Electrical Soaiety, etti 
I IlluBtrolctl by Wootl-ouU. In one Tolnme, 21ido., oloth. FnM' 
t tfae thirteenth Landoo edidon. ti2 cts. 

PHOTOGENIC XAXnPULATIOir: 

ConUining the Theory &nd Plain Inatructioiia in the Art at 
Thotop(ii>lij, or the Proiiuclioni of Pictures throngh the Agen^ 
•r Light: inolutting Calotype, Chrjsotype, Cyanotype, Chrom*- 
type, Ei.ergiiitype, Anthotypa, AmpMljpe, Dagnerreotype, 
Thermography, Electrical &ad GnlTsaic Impresaions. By 
Gkobcb TiioHAi FisHEB, Jr., Assistflot in the Laboratory of 
the London iDsliluUon. Illustrnted by wood-cnts. In one to- 
lume, 24iao., cloth. U2 cts. 

HATHEMATICS TOS FKACTICAl TtSX: 
Being a Common-Place Book of Frinoiplee, Theorems, Rnlea, 
and Tables, in larious departments of Pore and Mixed Mathe- 
matics, with their Applications ; especially to the puTBuitB of 
Surveyors, Architects, Mechanics, and Civil EngineeTS, with na- 
merouH Engravings. By OusTHcs Gmoort, L. L.D. $1.60. 

On!; let mm swiikfi, ma III thttr tja. DBS vhll* on Uh natara (« Ihlngb 
■nnthn' while on ths LppUoialDii oT tliem (0 th* OH and Hrrlaof nunUnd. 



is EIEHEHTABT COVBSS 07 INSTSHCTIOH 
OH OEDHAHCE ADD OUmiEST: 

Prepared for the nsn of the Midshipmen at the Naval Sohool. 
By Jambs H. Wabu, U. S. S. In one volume, octavo. $1.60. 
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SHEEP-HUSBANDBT DT THE SOUTH: 

Comprising a Treatise on the Acclimation of Sheep in the 
Southern States, and an Account of the different Breeds. Also, 
a Complete Manual of Breeding, Summer and Winter Manage- 
ment, and of the Treatment of Diseases. With Portraits and 
other Illustrations. By Hbnby S. Bandall. In One Volume, 
octavo. $1.26 



ELWOOFS GRAIN TABLES: 

Showing the value of Bushels and Pounds of different kinds 
of Grain, calculated in Federal Money, so arranged as to exhibit 
upoii a single page the value at a given price from ten cents to two 
doUare per bushel, of any quantity from one pound to ten thousand 
bushels. By J. L. Elwood. A new Edition. In One Volume, 
12mo $1 

To Millers and Produce Dealers this work is pronounced by all who haye it 
in use, to be superior in arrangement to any work of the kind publi8hed — and 
unerring accuracy in every oalcuIaUnn may he rdied vpon in every instance. 

49" A reward <tf Twen^-five Dollars is offored for an error of one cent found 
Ib the work.' 



MISS LESLIES COMPLETE COOEEBT. 

Directions for Cookery, in its Various Branches. By Miss 
Lkslib. Forty>second Edition. Thoroughly Revised, with the 
Addition of New Receipts. In One Volume, 12mo, half bound, 
or in sheep $1 

In preparing a new and carefully revised edition of this my first work on 
eookery, I have introduced improvoments, cturrected errors, and added new 
receipts, that I trust will on trial be found satisfactory. The success of the 
book (proved by its immense and increasing circulation) affords oonclusive evi- 
dence that it has obtained the approbation of a lai^ numlier of my country- 
women ; many of whom have inform^ me that it has made practical house- 
wives of young ladies who have entered into married life with no other acquire- 
ments than a few showy accomplishments. Qentlemi*n, also, ha?e told me ot 
great improvements in the family table, after presenting their wives with this 
manual of domestio cookery, and that, after a moraii^ devoted to the jhtigues 
of business, they no longer find themselves sul^iseted to the annoyance of an 
iU-dressed dinner.— JV^oce. « 



MISS LESUFS TWO HTTNDEED BECEIPTS IV 

FEENCH GOOEESX. 

ii aw Edition, in cloth - SS^^^a^^ 



TABLES OF L0OAB.ITHUB FOB ENOINEEBS AHS 
UACHIKISTS : 

ClAUlntng tie Logaritlinia of the Xntural NnmbM-s. from 1 to 
I(KK)OI^ bj Uie help of rroportional Uiaercnces. And Logs- 
rillimio Sinei. Cosines, Tangantai, Ci>-tan);entei. Secants, snd CV 
Houita. for oiterj Degreo &nd Minut« in the Qaadraiit. To 
irliiDb «»• nideii. IHSerencei for every 100 Secnntla. Bj Olitei 
Dt«!<B. Ctiil. Mllltkry, uid Mechaniaal Engineer. In One 
Voluiou, 8«o. olulh h 



TWO HUNSEES LESIGKS FOB COTTAGES AISD 
TULAS, &e. &c. 



cl SeleoteJ. Bj Thou 
;e, *i)i] JoH!' Jat Sui 
,ry. In Four Psrta, 



ELEMENTAET PEINCIPLES OF CARPEKTHY. 

By TiiouAti TsKUGOLD. In One Volume, qa&rto, with nunie- 



A TREATISE ON BEEWING AND DISTIIUNO, 

In One Volume, 8™. (In press.) 



FAHILY ENCTCIOPEDU 

Of Useful Knoirledge uid OeDeral Literature; containing 
about Pour Thoueand Ardoles upon Scientifia snd Popular Su);- 
jecla. With Plates. By Johm L. Bukk, D. D. In One Volume, 
BvD, ftiU bound $5 



SYSTEMATIC ARRANGEMENT OF COKE'S FIRST 

INSTIIOTES OF THE LAWS OF ENGLAND. 

Sy J. H. Thohab. Three Voltunes, 8to, law sheep $12 

AN ACCOTJWT OF SOME OF THE MOST IMPORT- 
' ANT DISEASES OF WOMEN. 

By RdBEBT G00CH,M.D. lo Ono\M\Qrtte,%--o,t\-w^,.,VvSii 
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STANDARD ILLUSTRATED POETRY. 



THE TALES AlTD POEMS OF LOBD BTEON: 

Illastrated by Henbt Wabbbn. In One Volume, royal Syo. 

with 10 Plates, scarlet cloth, gilt edges ^5 

Morocco extra f7 

It is illustrated by sereral elegant engravings, from original designs by 
Warrsn, and is a most splendid work fbr the parlour or study. — Boston Evening 
Gkuette, 



CHUDE HAEOLD; A EOMATTNT BT LOBD BTEON : 

Illustrated by 12 Splendid Plates, by Wabbbn and others. In 

One Volume, royal 8yo., cloth extra, gilt edges |5 

Morocco extra $7 

Printed in elegant style, with splendid pictures, far superior to any thing of 
the sort usually found in books of this kind. — N, Y. Courier, 



THE FEMALE POETS OF AMEEICA 

By Burns W. Gbiswold. A new Edition. In One Volume, 

royal 8vo. Cloth, gilt $2.60 

Cloth extra, gilt edges $8 

Morocco super extra $4.60 

The best production which has yet come from the pen of Dr. Griswold, and 
ih« most Taluable contribution which he has oyer made to the literary oelebri^ 
of the country. — N. F. Tribune, 



THE LADT OF THE LAKE: 

By Sib Waltbb Soott. Illustrated with 10 Plates, by Cob- 
BOULD and Meadows. In One Volume, royal 8yo. Bound in 

clolh extra, gilt edges $5 

Turkey morocco super extra $7 

This is one of the most truly beautiful books whidi has erer issued tscm. tha 
American press. 



LALLA BOOKH; ABOMAHCE BT THOMAS MOOBE: 

Illustrated by 13 Plates, from Designs by Cobbould, Mea- 
dows, and STEPHANorr. In One Volume, royal 8yo. Bound in 

cloth extra, gilt edges ^ 

Turkey morocco super extra. .«..«.«..... -^1^ 

TbiB la puhUahed in a ftyU uniform wWIdi «h& «' Ia&i ^ ^a&» Aj^a^ 



I 



THB POETICAL WORKS OF THOKAS QSAT : 

Willi IIIiKlmllnne by C. W. a*r.OLiFF. Edited with a Memoir, 
.b; lliinT IUii>, I'rol'^ssor ot English Liternture in tht Uni- 
v«riiil]r uf fBiiDsjlTUiJk. In One Valnine, 8to. Bound in doili 

•.im, jilt rigea JSSO 

Tarktji morocco super sitra S&U 

It It Bur^i; >fawt ■> hmn Mn iHDid froa Uh pRHof onr anuBT • 

ftalltaK UmMIW^Uiim «p«rtDr, uH tb* Wb4I« lUHrb.— TroV^S^ ' 
Wi b»* ■««■*»> •HdBSB or tip»npUi^TiuarT bom the Ininiu 
pM vblrli » nnyiua thli toIbbh ta £gta alrsaim.— Auton Churif. 



TEE FOETICAX WOEXS OF HEITST WASSWOBIH 
LONOFELLOV: 

lUuBtrktfJ bj 10 Plulee. &ft«r Sesigoa by D. Hcntinoddit, 
with a I'ortrnit. Ninth lidition. In One Volume, rojsl 8»o. 

fiaand in cloth aitTA, gilt edges |6 

Moroeoo soper eitra J7 



1 



POETB AND POETRY OF ENGtAMD IN THE KIHE- 
TEENTH CESTTTRT. 

B7 RiTFra W. QBiBTrou). Dlufltrated. Id One Voloine, ro^sl 

8to. Bound in cloth , (3 

Cloth eitrs, gilt edges $3.50 

Morocco super extra J5 



THE TASK, AKD OTHER FOEUS. 

Bj WlLLIA» 

In One Volum. 
Morocco ei ri 
"Tha mustnUaiuIiiUiUEdlUasD(C()ireET<»Bii>lBHViMtal]rdBSieDBa 
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THE FEMALE POETS OF OBEAT BSITAIir. 

With Copious Selections and Critical Remarks. By Fbederio 
BowTON. With Additions by an American Editor, and finely 
engrayed Illustrations by celebrated Artists. In One Volume, 

xt>yal 8yo. Bound in cloth extra, "gilt edges |5 

Turkey morocco $7 

Mr. RowTOir luts presented ns with ftdmirably selected spedmens of nearly 
one hundred of the most celebrated female poets of Great Britain, from the 
time of Lady Juliana Bemes, the first of whom there is any record, to the 
Mitfbrds, the Hewittfi, the Cooks, the Barretts, and others of the present day.-~ 
JEhmt^i Merchants Magazine, 



SPECIMENS OF THE BEITISH POETS. * 

From the time of Chaucer to the end of the Eighteenth Cen- 
tury. By Thomas Campbell. In One Volume, royal 8yo. 
(In press.) 



THE POETS AHD POETRT OF THE ANCIENTS: 

By William Petkb, A. M. Comprising Translations and 
Specimens of the Poets of Greece and Rome, with an elegant 

engraved View of the Coliseum at Bome. Bound in cloth $8 

Cloth extra, gilt edges $3.50 

Turkey morocco super extra $5 

It is without fear that we say tiiat no snch ezeellent or complete collection 
has STer heen made. It is made with skill, taste^ and jndgment— CAafieiton 



THE TOEHCAL WOBKS OF N. PABSEB WILLIS. 

Illustrated by 16 Plates, after designs by E. Levtsk. In One 
Volume, royal 8yo. A new Edition. Bound in cloth extra^ 

gilt edges .~. |5 

Turkey morocco super extra $7 

This is one of the most heautiftil works erer pablished in this ooontry.r— 
Courier and Inquirer. 

Pare and perfect in sentiment, often in expression, and many a heart has 
been won' from sorrow or roused from apathy by his earlier melodies. The 
illustrations are by Lsdtzk, — a sufBcient guarantee for their beauty and grace. 
As for the typographical execution of the Tolume, it will bear comparison with 
any English book, and quite surpasses most issues in America. — NeaJPt QeudttA^ 

The adBrirers of tbe poet ecraiUL nxA 'hK^'b&a Y!(sm&Va.«k\ff»it»&%sa&'^«.^«^Sw 
4af premntM,—W. Cbntinimi, 




MISCELLANEOUS. 



ADTENTUSES OF CAFTAIir SIHOir SUOOB ; 

And otbcr Skelclica. Bf Jonnsoti J, Hoopkk. With ClniM 

Cloth. 



Snio, p»per 50* 



Axnrr PATrys bcsaf-bao. 

B; Bin. Cxsoi-m Li* Hinn, Author of "Linda." ISna. 

Psporoottrt ^ Mcts. 

Cloth (l2ctB. 



BIG BEAU OF ABKANSAS; 

Anil other Wosleni Sketches. Edited bj W. T. Poster. In 

" One Volume, 12mo, paper 60 Mb, 

y Ototh 62ots. 

COMIC BLACKSTOITE. 

Bj OiLBiBT Abbot a' Bboebt. nioatrftted. Complete in One 

Tolume. Cloth 75 do. 



OH08T STOBIES. 

ninstrftted bj Deigns b; Dabut. In One Tolnme, 12mo, 
piper coTsra &Ocla. 



KODEBN CHIYALBT; OB, THE ASVEHTUBES OF 
CAPTAIN FABRAaO AND TEAOUE O'BEOAN. 

By H. H. Bhaoeekbihok. Second Edition since the Aathor'B 
deuth. With a. Biographical Notice, a Critical Disquisition on 



the Work, and Eiplnnatory Notes. With Dliutrations, from 
Original Designa ■ - ~. . ». ..- 

CHoQi or sheep... 



Original Designa bj Diii.iT. Tuo -ytibinw*, -^v-^m un«ct tlM 
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COHPIETE WOBES OP LOBD BOLHrGBBOKE: 

With a Life, prepared expressly for this Edition, containing 
Additional Information relative to his Personal and Public Chsr 
racter, selected from the best authorities. In Four Volumes, 

8vo. Bound in cloth $6.00 

In sheep 7.60 

GHBONIGLES OF PINEVILLE. 

By the Author of "Major Jones's Courtship." niustrated by 

Dablby. 12mo, paper 50ct8. 

Cloth 62cts. 



6ILBEET OUBITET. 

By Theodobb Hook. With Illustrations. In One Volume, 
8yo., paper SOcts. 



MEMOIBS* OF THE OENERALS, GOMMODOBES, 
AND OTHEB COMMANDEES, 

Who distinguished themselyes in the American Army and 
Kayy, during the War of the Bevolution, the War with France, 
that with Tripoli, and the War of 1812, and who were presented 
with Medals, by Congress, for their gallant sendees. By Thomas 
Wyatt, a. M., Author of ** History of the Kings of France." 
Illustrated with Eighty-two Engrayings from the Medals. Svo. 

Cloth gilt $2.00 

Half morocco $2.60 



OEMS OF THE BBITISH POETS. 

By S. C. Hall. In One Volume, 12mo., cloth fl.OO 

Cloth, gilt $1.26 



VISITS TO REMAEEABLE PLACES : 

Old Halls, Battle Fields, and Scenes Hlustrative of striking 

Sassages in English History and Poetry. By William Howitt. 
1 Two Volumes, 8to, cloth !l^5*!^ 



VABBATITE 07 THEABCTIC LANS EXPESITIOV, 

By CirTiiM Back. R. N. Id One Volumo, 8to, ljoarda...|11.68 



THE SISCSLLAKEOUB WORKS OF WILLIAK 
HA2UrT. 

Inoluding T«bla-tiklk: Opmions of Booig, Men. «nd Thingsi 
Lectures on Dramntic LitPnture of tbe Age of Elizabeth : Le»- 
tur«i on the EoglUh ComU Writers : Tbe Spirit at the Aee, oc 
ConteoiporarT rorlrBila. Fire Toloines, 12mo., cloth... ^.xS.OS^ 
Hilfoifr {ejll 



FLORAL OFFEKIva. 

A Token of Priendsliip, Edited by FaARoa S. OiiGOOD. Illiw- 

tratcd by 10 beautiful Bouquets of Floners. In One Volnin^ 

Ho. muBlin, gilt edges i3.60 1 

Turke; norooco super extra $5.50 



THE HIBTOHICAL ESSAYS, 

Fabliahed uoder the title of "Dii Ans D'Etode Hietoriqae," 

uid NairatiTesof the MerOTitigian Era; or, Scenes in the Siill 

Century. With an Autobiographical Preface. By AeodhTUI 

Thiekbt, Author of the " History of the Conquest of England 

by the Normana." 8to., paper 75 cts. 

Cloth $1.00 



BOOK OF THE SEASONS ; 

Or, The Calendar of Nature, By William Howitt. One 

Volume, 12n]0, cloth (1 

Calfeitra (2 



PICKIKOS FROM T HE " PORTFOLIO OF THE B R 
PORTER OF THE FEW ORLEANS PICAYUNE." 

Comprising Sketches of the Eastern Taobee, the Western 
nooaier. and snch others as make up Society in the great Me- 
tropolis of the South. With Designs by Dablkt. 18mo,, 

Cioti 62 cU. 



19 
HOnS OF A T&AVELLEB 

On the Social and Political State of France, Prussia, Switzer- 
land, Italy, and other parts of Europe, during the present Cen- 
tury. By Samusl Lainq. In One Volume, 8yo., cloth $1 



HISTOBT OF THE GAFTIVITT OF NAPOLEON AT 

ST. HELENA. 

By General CotJNT Montholon, the Emperor's Companion in 
Exile and Testamentary Executor. One Volume, 8yo., cloth, $2.60 
Half morocco $3.00 



MT SHOOTING BOX. 

By Frank Forrester, (Henry Wm. Herbert, Esq.,) Author of 
"Warwick Woodlands," «c. With Illustrations, by Darley. 

One Volume, 12mo., cloth 62 cts. 

Paper coyers 60 cts. 



HTSTEBIES OF THE BACKWOODS: 

Or, Sketches of the South-west — including Character, Scenery, 
and Bural Sports. By T. B. Thorpe, Author of " Tom Owen, 
the Bee-Hunter," &c. Illustrated by Darlet. 12mo, cloth, 62 cts. 
Paper 60 cts. 



NABBATIVE OF THE LATE EXPEDITION TO THE 

DEAD SEA 

From a Diary by one of the Party. Edited by Edward P. 
Montague. 12mo, cloth $1 



MTDBEAMS: 

A Collection of Poems. By Mrs. Louisa S. MoCord. 12mo, 
boards 76 cts 



AMEBICAN COMEDIES. 

By James K. Paulding and Wm. Irving Paulding. One 
Volume^ 16mo, boards , »..» .^^:^s^. 



r 



RAMBLES IH TTTCATAK; 

Of. NotM of Triivel through IbePeaioBula: including «Vilit 
M Hl« Remarkable Kuidb of Chi-o beo, Kitbah. Z»yi. »ad UnuL 
Wltb DOiBcrotia IllnatrstionB. By B. M. Nobnui. SeTesth E^- 
tiao. In Od« VolBmc, octaTO, doth... M 



I 



THE AMSRICAS IH FAKI8. 

By Juan 6*»i.i»»o!i. A New Edition. In Two VolnmeB, 

12mo, cloth (1 



ROBinSOH CRUSOE. 



A Complete Edition, witti 81* Dltutratloni. One Tolnnc, 

Srn, psp«r coTAri (I.OO 

Clath, gilt edges |i.iE 



BCEKE8 Hr THE ROCKY HOUITTAIHS, 

And in Oregon, Californin, New Meiico, Tens, Hnd tba Grand 
Prairies ; nr, Notes by Ihe Wiy. By KurDH B, Saob. SeooDd 

Edition. Cue Vulume, l^ma, puper coiers SOcts. 

With II Mop, bouiid in oloth TScta. 



THE PUBLIC MEM OF THE REVOLUTIOII': 

InriiidlnK Kvenls from the Pefipeof 17B3 to the Peiwo of 1 81 5. 
In a Series of Letlers. By the late Hon. Ww. Sl-lliv*m, LL. D. 
With a Biogrnphical Sketch of the Author, by hia boo, Johb T. 
S. SvLUtAS, With n Portrait. In One Volume, 8yo, cloth.,. $2 



ACHIEVEMENTS OP THE ENIQHTS OF MALTA. 

BrALKiANiiEtiSi'Ti!Kitt.A(in. In One Volume, lflnio,cloth, Jl. 00 



ATALAimS. 

A Poem. ByWiLLUMGaMoftE Sibsb. 
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LIVES OF HEH OF LETTEES AND SdEKGE. 

By Hknbt Lobd Bsouoham. Two Yolumes, 12mo, cloth, $1.60 
Paper $1.00 



THE LIFE, LETTEES, AND JOTJEN ALS OF LOED 

BYEON. 

Bt Thomas Mooeb. Two Yolomes, 12mo, cloth $2 

THE BOWL OF PUITCH. 

Blostrated bj Numeroiis Plates. 12mo, paper 50 cts. 

CHILDEEN IN THE WOOD. 

Blnstrated bj Habyet. 12mo, cloth, ^It 60 cts. 

Paper ^. 25 cts. 

GHAEGOAL SKETGHES. 

By Joseph C. Neal. With Illustrations. 12mo, paper, 25 cts. 

THE POEMS OF G. P. GEAKGH. 

In One Volume, 12mo, boards 87 cts. 

THE WOEZS OF BENJ. DISEAEII. 

Two Volumes, 8vo, cloth $2 

Paper covers $1 

n ATIJEE DISPLAYED DT HEE MODE OF TEAGH- 

ING FEENGH. 

By N. G. DuFiEP. Two Volumes, 8vo, boards $5 

n ATUEE DISPLAYED DT HEE MODE OF TEAGH- 

ING SPANISH. 
B7 N. 0. Bumr, In Two V oVvimw, %^Q,\i<i«c\% ^ 



m^ 



HCH Aim EN6LISH DIOTIOVABT. 
BjN. 0. DcTHr. In One Volume, 6to, sheep }S 



FBOISSA&T BALLADS AST) OTHER POEMS. 

Bj ruii.ip PsKiiLKTON CootK. In Ouo V^ilaoip, ISnio, 
boarils SOoIi. 



THE LIFE OF HICHAHS THE THIBD. 

J Ml9> HM.STi;t.. la Ooa Volume, Bvo. cloth ilM 



THE LIFE OF HAFOLEON BONAPAKTE 

By WiLUAH H*gLiTT. In Three Volumes. 12nio. cloth Si 

H«lf t»lf I* 



THATEL8 HI QEMAirr, BY W. HOWITT. 

ETRE'S NARRATIVE. BURNE'S CABOOL 

In One Tolume, Bio, doth $1.2& 

STUDENT-LIFE IS OERKAKT. 
Bj WiLUAN HowiTT. In One Volniae, Sto, cloth (2 

IHAOE OF HIS FATHER. 
Bj MiiHiw. Complete in One Volume, 8to, paper. ...2G eta. 

SFECtHENB OF THE BRITISH CEITIC8. 
Bj Chbistofhkb Nobth (Profeaaor Witaon). 12mo, oloth.75 eta- 

A TOVR TO THE BITER BAITGEHAT, IN LOWEB 

CANADA. 

Bj CsABLia Lamvah. In One'VoVtuncA^iuOt d>s/i^....deU. 

Piper wse*. 
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TEAVELS Hf ATJSTEIA, EIJSSU, SCOTLAm), 
ENGLAin) AND WALES. 

By J. G. EoHL. One Volume, 8yo. cloth ^..$1.25 

LIFE OF OLIVER GOLDSMITH. 

By Jambs Pbiob. In One Volume, 8yo, boards 2 

OUE AEMY AT M0NTEBE7. 

By T. B. Thorpe. 16mo, cloth 62 cts. 

Paper coyers 60 cts. 

OUE AEM7 ON THE EIO GEANLE 

By T. B. Thorpe. 16mo, cloth 62 cts. 

^aper coyers 60 cts. 

LIFE OF LOEENZO DE MEDICI. 

By William Boscoe. In Two Volumes, 8yo, doth. $8 



MISCELLAITEOIJS ESSAYS OF SIE WALTEE SCOTT. 

In Three Volumes, 12mo, cloth |8.60 

Half morocco ^425 



SEEMON ON THE MOUKT. 

Illuminated. Boards $1.50 

" Silk |2.00 

« Morocco super $3.00 



MISCELLANEOUS ESSAYS OF THE EEV. SYDNEY 

J8MITH. 

In Three Volumes, 12mo, cloth |3.60 

Half morocco $4.25 

MRS. CAUDLE'S CXJRTAIS lE»CTC«Ba*** ^v^i^ 



SE&JIOHS BY THE EET. SYDNEY SHITa 

DfteV-iludi^, ISmii, flolli 



WSCELLANEOirS ESSAYS OF SIR JAXX8 
STEPHEJT. 

Ooo Viilumi-, 12mo, elulli $14 

THEEE HOnSS; OR, TKE TIGIX OP LOT£, 

A Vulume of Poems. B/ Mns. IIalb. ISmo, boards... 7S cti 

TORLOGH OBRrEN: 

A TbIo of the Wars of King Jnmes. Sto, paper coien 12Joti. t 
lUiutMlod STjcti 

AS AUTHOR'S Ulin). 

EdilccI by M. F. TniTEB. One Volume, lOmo, cloth....62 eU. 
Paper coTors '. SOots. 

HISTORY OF THE ANQLO-SAXOHS. 

Sj Shjeu-V Tcay^R. JwQ Volumca, 8iu, cloth $4.50 

PROSE WORKS OF N. PARKER WILLIS. 

Id One Tolnme. 8vo, 800 pp., cloth, ^It |3.00 

Cloth eitra, gilt edges J3.60 

Library sheep $3.60 

Turkey morocoo bMka *8.75 

'eitr* |5.50 

UISCELLASEOtrS ESSAYS OP PROF. WILSON. 

Three Volumes, 12ino, oloth $8.60 

WORD TO WOHAH. 

By Cakolini Fet. 12nio, cloth, SOeta. 

WYATT'S HISTORY OP THE EDTaS OF FRAKCE. 

Illustrated by 72 Portrwts. Oii9'9QVamis,\%nio, iVAb..,.tl..O0 
CloUi, extra gUt V^^ 
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